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USE THIS FOR PROMPT 
We are interested in the type 


checked below. 
Length Width... ..ClearHe 


SERIES-A—pitched root 
...and vacant lots give executives the 
jitters when a new plant or plant expansion is needed in a 
hurry. That’s why Truscon is called into action so often. 
e Think of it! A complete, permanent Truscon Standard Build- 
ing...ready for use... in only a few weeks’ time! Any type 


... any size... any arrangement of doors and windows... any 


type of roof design ... your particular specifications can be 


met exactly! e The cost ? Surprisingly low. Any one of Truscon’s 
fifty-seven sales offices will consider your problem and sub- 


mit complete information, including cost. Write us... today ! 
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Better Selling for Public Services 


Water Works Association focuses attention once 

again on the problems and the progress of those 
who are responsible for the provision and maintenance 
of the public water supplies throughout the land. And 
by natural association it reminds us also of the job that 
must be done by those who provide and maintain the 
great variety of facilities and services that are so vital 


Tr. CONVENTION next week of the New England 


a part of modern community living. 


From time to time this page has pointed out that this 
function is very “Big Business” indeed, amounting prob- 
ably to something more than two billion dollars annually. 
And two billion dollars is big business by any man’s reck- 
oning. This concerns not at all those purely administra- 
tive functions that are the concern of civil government in 
its narrow sense: they comprise only those functions 
that involve the provision of fixed facilities. Municipal 
ousekeeping i of the largest engineering and indus- 
housek is one of the largest engineering and ind 
trial operations in a land of great engineering and 
industry enterprises. 


At 100 seLpom our people are brought face to face 
with the values thus delivered to them. Public services, 
unlike the products of private enterprise, do not have 
to be sold; at least they are not generally sold to their 


beneficiaries. But human nature is prone to attach 





higher values to those things that are consistently sold 


ROMPT} to us than to those which come as a matter of routine. 
the type ¢ Our autos and our radios we are taught by the pro- 


ducers to appreciate; our streets and our water supply 





task, in the form of booklets, exhibits. inspection tours 
and other selling activities. 


{ recent example is from New Orleans, where a group 
of citizens has just issued a sales document entitled “An 
Outline of Twelve Months of Progress in New Orleans.” 
It includes, in popular form, text, maps and pictures to 
illustrate the various municipal improvement projects 
that have been completed during the last twelve months. 


Tus 1s crrep with no intention to pass judgment on the 
merits of the program or its accomplishment. That is 
distinctly a matter of concern to the citizens of New 
Orleans. 
other effort to visualize for the people of a great city 
the character and extent of the services rendered in 


It is mentioned here merely to indicate an- 


return for their taxes and for those contributions of 
time and effort. which are expected by a city of its citizens. 
What has been done here and elsewhere can be done 
and should be done more generally, if we are to win 
popular support for the many improvement projects 
now required for the rehabilitation and improvement of 
our cities. 


This booklet quotes a letter from R. S. Hecht, Chair- 
man of the Board of the Hibernia National Bank, as 
follows: “It has been a long time since I have had as 
interesting and enjoyable a morning as I have had today 
traveling over all parts of the city to inspect the tremend- 
ous amount of improvement work presently going on. 
It was indeed a revelation to me.” Were it possible 








~-ClearHe we take for granted. With the former we are keenly for the citizens of any progressive American city to 
shed voingfe «conscious of the values they bring us; with the latter make a similar tour of their own community, it probably 
<i [/ we are far more conscious of what they cost us. would be a like revelation to them. But when that is 
||} not practicable, the next best thing is to see that they 
es : More and more, however, our cities are learning to have, from time to time, a really interesting story of 
rm sell their services to their customers. This, of course. just what they are getting for their money. 
oe does not involve selling in the sense of soliciting orders: 
z it means building up an understanding and appreciation 
of the value of those services. Recently a number of ° 
cities have devoted conscious and intelligent effort to this 
roof types 
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FLOCCULATORS 


ARE GIVING 
THESE 


New Brunswick, N. J. 
27.2% \ess alum 
11.2% less lime 


27.2% less wash water Richmond, Va. 


39% less alum 
50% less wash water 


HE Dorrco Flocculator is about the only unit in 

water treatment practice that is a self-liquidating 
investment. By effecting such substantial operating 
savings as shown in the tabulation above, it 
quickly pays for itself. 

Conversion of existing basins to Flocculator 
operation is usually a simple matter because 
of an adaptable design. Pictured above is the 


September 6, 1937 


LIKE 
THESE 


SAVINGS 


Old Hickory, Tenn. 
23.5% less alum 


Topeka, Kan. 


2.8% less lime 
43.0% less wash water 


Louisville, Ky. 39.0% less blow down 


20-30% less alum 
30% less wash water 


latest such conversion—the coagulation basin of 
the Hackensack Water Company at Oradell, 
New Jersey. 

Small scale tests conducted at your plant with a 
model Flocculator can predict very closely the sav- 
ings you may expect from a Flocculator installation. 


A Dorr engineer will gladly con- m— = 
<4 iat 


duct such tests at your request. 


THEE DORR COMPANY »<c. 


ENGINEERS °« 570 Lexington Ave., New York - 


CHICAGO LOS ANGELES 6 


DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES: — 4 


ENGLAND: Dorr-Oliver Company Ltd., London 
AUSTRALIA: Crossie & Duff Pty. Ltd.,. Melbourne 
SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg 


HOLLAND: Dorr-Oliver N. V., The Hague 
FRANCE: Soc Dorr-Oliver, Paris 
GERMANY: Dorr Pri ae we ome Pte 


TORONTO e 


DENVER e ATLANTA 


JAPAN: Sanki Engineering Co., Ltd., Tokyo 
ARGENTINA: Luis Fiore, Buenos Aires 
BRAZIL: Oscar Taves & Co., Rio de Janeiro 
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THIS WEEK AND NEXT 


(CONSISTENT refinement and ad- 
vance in practice have distinguished 
the long history of water supply en- 
vineering. In this issue a special sec- 
tion is devoted to some recent out- 
sanding developments that command 
attention. 





SPECIAL WATERWORKS 
SECTION 


PAGE 


One of the most novel treatment 
plants in the country—looking lile 
an oil refinery with its cluster of steel 
tanks and appurtenant piping—is 
described by Malcolm Pirnie. 


Steel Tank Water Treatment Matcotm Pirnie 461 


Filtered Water for Covington J. StEPHEN WATKINS 466 





; ' Pipe Coating Resistance : i A7 
Of more conventional design, but I g Kesistance to Corrosion 170 
incorporating many new features is ere ‘ : / 
the purification plant at Covington, Wells in Find Sand E. T. ArcHer 47] 
Ky., planned by J. S. Watkins. This 
plant goes into operation on* Oct. 15. Floating an Intake Into Place 473 
To those who are concerned with 
wells, the article by E. T. Archer on 
elimination of clogging by means of The Week’s Events 449 
a unique gravel-walling scheme will 
he of particular interest. * 
tf a ak a Reader Comment 456 
The economy of “floating” pipe 
into position becomes apparent in Editor; , 
‘ditorials ‘ 
: reading how the work was recently 158 
voter done when Cleveland installed two a a —— 
—_ steel intake lines in Lake Erie. Pictures in the News 460 
Dealing misery to man and beast, : . . 
| the vicious “snow mosquito” creates Mountain Mosquito Control H. H. Stace 475 
—= [fm «special problem in popular moun- y : 
| ain recreational areas. Engineers of Concrete Walls as Counterweights 478 
ee a ao Dj ee sian 
of [& the Forest Service have been active in (Pile foundations, Steel structures) 
ell, [i “pplying drainage and control meas- Detroit Viaduct Underpinning 481 
| ures to eliminate this pest. (Pile driving, Column pickup work) 
™ Concrete walls are used to coun- Sanitation Research Cooperation 483 
| ‘er balance steel arch dead loads in 
aV- | San Francisco exposition buildings. Unit Prices 488 
ee Driving of a large soft-ground 
Q F sewer tunnel underneath the long De- New Aids to the Constructor Adv.page 41 
r » troit Terminal railroad viaduct re- 
a quires underpinning much of the old Construction Reports Adv.page 47 
» steel structure. The driving of 100-ft. 
P H.} . . . . bk . s 
F ad _ me oe 6d - Cover PicrurE—Underground gallery in the new 
yorary an rmanent s rts for . Rca , . 
S the Srtilied Be. ani . oat” ° water filtration plant at Covington, Ky., dis- 
oe : tinguished by the symmetrical arrangement of 
A Ne \T WEEK—Bridges on Connec- pipes and valves. 


) ticutt’s Merritt Parkway are de- 
| scribed by L. G. Sumner, state high- 
| way bridge engineer. 


Number of copies of this issue printed: 29,276 
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More concrete Evidence that 
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As this letter states, whit 

sogell traffic markers put an end to mais. 

| i % tenance expense—actually pay {,- 

— themselves in the savinvus the 

Ginyot a effect. 
Atlas White markers never ; 
ALHAMBRA a quire painting, or repair, or replace. " 
ment. Their first cost is the las - 
guay 6» 295 cost. They are made of « 

and so are built right into the pay ne 
ment. They last the life of 0 
pavement. ol 
Because they have the p ; 
nence of concrete, they don’t fad ’ 


away, or wash away, or wear away, 
Through years of blistering sun, 





patent bitter cold, flooding rains, an 
nad © ate a . ° - es 
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Atlas White traffic markers on 
Garfield Avenue, Alhambra, Cal. 
Installed by cityforces under super- 
vision of Clayton W. Paige, Engi- 
neer and Street Superintendent. 
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THE WEEK’S EVENTS 


Argue Navigability 
Of Yadkin 
FPC reopens hearing on 


whether North Carolina project 
needs federal license 


Further testimony as to whether or 
not the proposed hydroelectric devel- 
opment of the Carolina Aluminum Co. 
on the Yadkin River near Tuckertown, 
N. C., requires a license under the pro- 
visions of the Federal Water Power Act 
was received Sept. 13 at a re-opened 
hearing before the Federal Power Com- 
mission. 

In the belief that the river is non- 
navigable, the company as required by 
law on June 7, 1937 filed a declaration 
of intention to construct the plant. The 
commission, in order to collect evi- 
dence on the point, held a public hear- 
ing July 23 and directed the filing of 
briefs by Sept. 15. Subsequent reports 
quoting North Carolina officials to the 
effect that the river is obviously not 
navigable and that the Federal inquiry 
was unduly delaying the start of con- 
struction led the commission, on its 
own motion, to re-open the hearing to 
give the state an opportunity to present 
evidence bearing on the issue. 

The proposed development at Tuck- 
ertown consists of a gravity-type con- 
crete dam 1,320 ft. long and 93 ft. high 
to store 23,000 acre-ft. of useable stor- 
age and a 54,000 hp. powerhouse op- 
erating at a normal head of 55 ft. Its 
purpose is stated to be the generation 
of electric power for public service and 
for industrial use by the aluminum 
company. It is located immediately 
below the High Rock development of 
the same company and above dams at 
Narrows, Yadkin Falls, Lake Tillery 
and Blewett Falls, the latter two being 
properties of the Carolina Power and 
Light Company. None of these is 
licensed by the federal government and 
none is equipped with navigation locks. 

Representatives of North Carolina 
maintained that the Yadkin at Tucker- 
town is not now, and has never been, 
navigable to interstate commerce; that 
the lower Pee Dee River (the continua- 
tion of the Yadkin in South Carolina) 
cannot possibly suffer any adverse effect 
from the proposed development; that 
the matter therefore is under state and 
not federal jurisdiction. It was brought 





out that the proposed storage at Tuck- 
ertown would add only 4.3 per cent 
to the capacity of the five existing 
dams, and that any effect from water 
released there would be completely 
damped out by the four dams _inter- 
vening between the project and the 
head of navigation. 

Cross-examination by commission at- 
tornies developed the fact that the 
state exercises no control over the op- 
eration of its hydroelectric plants nor 
over their adequacy of design or con- 
struction costs. There is no provision 

(continued on page 455) 


Supreme Court Asked to Tax 
Federal Contractors 


Attorney-General Cummings asked 
the Supreme Court Sept. 7 to re-exam- 
ine its previous decisions under which 
contractors performing work for the 
federal government have been held ex- 
empt from state taxation. 

The request was made in a “friend 
of the court” brief in connection with 
three cases which the court heard last 
term but which it has ordered reargued 
so that the federal 
present its views. The cases involve im- 
position of toxes upon the Dravo Con- 
tracting Co. of Pittsburgh, engaged in 
lock and dam construction on the Ohio 
River, and cases involving a state oc- 
cupation tax imposed by the state of 
Washington, the constitutionality of 
which has been attacked by a group of 
contractors on the Grand Coulee Dam. 


government may 
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State Action Proposed 


On Flood Control 


New England states consider 
means for Connecticut and Merri- 
mack control without federal aid 


Attorney General Daly of Connecti- 
cut has suggested a plan whereby Con- 
New Hamp- 
shire and Vermont may proceed with a 


necticut, Massachusetts, 
flood control compact by interstate ac- 
tion without federal help. The plan 
would eall for the formation of an in- 
terstate corporation set up by the four 
states interested in flood control. Un- 
der the plan a corporation would be 
charted in each of the four states but 
with a single group of officers. 

The chief obstacle to such a plan is 
the constitutional provision that “no 
state shall, without the consent of Con- 
gress, enter into any agreement or com- 
pact with another state.” On this point 
Attorney Daly 
whether consent of Congress may not 
be inferred from the flood control act 
of 1936, on the basis of which the 
original interstate compact was formu- 
lated to which approval was refused 
by the last Congress. 


raises the question 


Opposition has been expressed in all 
the New England states to a compact 
that would give the federal government 
control of power development. Gover- 
nor Murphy of New Hampshire re- 
cently stated, “I shall never give my 
approval to any which 
would involve the surrender to the fed- 
eral government of New Hampshire’s 
natural resources.” 

The four New England 
cently agreed to an interstate com- 
pact under which the states would pro- 
vide land and rights-of-way for dams 
to be constructed by the federal gov- 
ernment under the terms of the om- 
nibus flood control act of 1936. This 
contract contained a provision reserv- 


arrangement 


states re- 


ing to the states all rights to power gen- 
erated in connection with any flood 
control project. The Federal Power 
Commission strongly objected to this 
provision, and on the basis of its ob- 
jection Congress refused its approval 
to the contract. Congress did, however. 
pass a bill approving in advance a 
contract drawn up without any such 
power reservation. , 


449 
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TENNESSEE VAI 


a Dam. $37.000.000 TVA 
project, second of the TVA dams to be 
completed and placed in service since 
the formation of the authority, was 
formally dedicated Sept. 10 on the 
10st anniversary of the birth of Gen- 
eral Joseph Wheeler, after whom the 
dam is named. The dam was completed 
this but 
was delayed until the anniversary. 


early year. formal dedication 


The dam, about 15 miles upstream 
from Wilson Dam at Muscle Shoals, 
impounds a_ reservoir which carries 


Duke Power Company Case 
Reaches High Court 


The U. S. 
Was asked for 


Supreme Court Sept. 10 
the second time by the 
Duke Power Company to review its 
plea for an injunction against a PWA 
allotment to Greenwood County, S. C., 
for the the 
Roost power 


With over fifty similar cases pending 


construction of Buzzards 


hydroelectric project. 
in various jurisdictions, the Supreme 
Court has already consented to review 
several brought by the Alabama Power 
Company and the Iowa City Light and 
Power Company which will be argued 
this fall. 

Counsel for the Duke Power Co., as- 
that in with the 
lower rates already contracted for by 
the Buzzard Roost plant, the company 
would lose $250,000 annually, contends 


serting competition 


that the loan and grant allotted under 
the NIRA be- 


cause the law exceeded congressional 


was unconstitutional 


powers, because it invaded the rights 
of the states, and because it provided 


for undue delegation of power to the 
president and deprived the power com- 


pany of property without Cue process. 





eaten ied 


the Tennessee 74 miles 


upstream to Guntersville dam, now un- 


navigation in 


ler construction. An initial hydro-elec- 
tric installation has 45.000 hp. 
President Roosevelt, in a telegram 
sent to the TVA on the occasion of the 
stated: “The entire 
interest in the dedication 
today of this important link in one of 


dedication. nation 


has a vital 
the nation’s great hydro-highways. .. . 
Through unified control, the Tennessee 
River is stepped up for navigation and, 
i order. stepped down for 


in reverse 


The PWA loan and grant of $2,852.- 
00 to Greenwood County was made 
July 18, 1934 and was taken to the 
courts shortly thereafter. After being 
carried through to the U. 
Court, the case was remanded for re- 
trial on technical grounds and has now 
brought, for the second time, 
the U. S. District Court and 
the U. S. Circuit Court of Appeals. The 
latter upheld the  constitu- 
tionality of the PWA allotment and re- 
fused to grant the injunction. 


S. Supreme 
been 
through 


recently 


Record Payroll Attained 
At Grand Coulee 


The number of men working at 
Grand Coulee in August reached a 


peak of 6,500, of whom about 600 were 
on the Bureau of Reclamation payroll. 

For the month of August the total 
pay roll was $1,051.856, of which $962.- 
133 constituted the contractor’s payroll 
end $89.423 was paid by the Bureau 
of Reclamation. Man-hours for the 
month, exclusive of office force and ad- 
totaled 1.240.639, the 


government man-hours being 128.7%. 


ministration, 


WEEK 
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.LEY AUTHORITY'S WHEELER DAM IS FORMALLY DEDICATED 


At the 
cidental generation of power by 


flood control. . ame time 
‘steps’ provides a means of reimbursing 
the 

the moneys expended for the develop- 


government in large measure for 


ment and control of our interior water- 


ways .. 
Wilson Dam, constructed during the 
the TVA by the 


government. Norris Dam on the Clinch 


war, was deeded to 
River was completed last year, and 
Pickwick and Guntersville 
now under construction. 


Dams are 








To Study Dust Hazard 
At Safety Congress 


A one-day session of the Engineering 
section of the 26th National Safety 
Congress and Exposition to be held 
Oct. 11-15 at Kansas City. Mo., will be 
devoted to the subject of dust hazards 
and control. The chairman of this sec- 
tion, which will meet Oct. 13, will b 
\. F. Regula, executive secretary and 
vice-president for engineering of the In- 
dustrial Relations 
New York City. 

Dr. R. R. Sayers, senior surgeon and 
chief of the division of industrial hy 
sciene of the National Institute of 
Health, U. S. Treasury Department. 
will speak on the subject “What Indu- 
trial Dusts Are Hazardous? Why?” In 
his paper he will note the hazards as- 
with dusts ranging 
from the most toxic to the least harm 
ful, with emphasis on control. 

“The Engineer’s Part in Eliminating 
Dust Hazards” will be 
Arthur F. Johnson, 
manager of the engineering depart 
ment, American Mutual Liability In 
surance Co. of Boston. 


Counselors, Inc.. 


sociated various 


discussed by 
assistant to the 














September 16, 1937 





ENR NEWS OF THE W 





THE CURRENT TREND 


This week’s news of contract volume and construction cost factors 
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Commercial Building Up 
But More to Go 


Commercial building construction 
volume during the first 36 weeks of this 
year totalled $325,000,000, 18 per cent 
more than the entire year of 1936 and 
124 per cent more than the correspond- 
ing, but 37-week, period of last year. 

These percentages show a spectacu- 
lar rate of improvement until com- 
parisons are made with post-depression 
building volume. At the current rate 
for 1937 the year’s volume will top 
$460,000,000 for commercial building. 
This compares with the all time high 
record of $1,670,000,000, and a 12-year 
(1925-36) average of $787,000,000. 
Compared with the low year, $81,000,- 
000, this year’s rate is a 475 per cent 
gain. It still has a long way to go. 
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Seven years of the past twelve have ex- 
ceeded this year’s activity, six have ex- 
ceeded $1,000,000,000. 

Of this year’s volume, 67} per cent 
is in large scale residential, apartment 
and hotel construction. 


Construction Financing 
Extends Gain 


The new productive capital curve al- 
most climbed off the top of the chart 
this month with the addition of more 
1938 federal appropriations and one 
fourth of the WPA funds earmarked 
for construction. New capital for con- 
struction is now 48 per cent higher 
than for the corresponding period last 
year. Private investment capital for 
construction is running 51 per cent 
higher than last year. 
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Construction Briefs 


PORTLAND CEMENT ASSOCIATION pave- 
ment statistics for August indicate a 2 
per cent drop behind last year for the 
month and an 11 per cent gain for the 
8 months over the corresponding 1936 
period. Roads and alleys are ahead, 
streets are lagging. The totals as re- 
ported are: 


Square Yards Awarded 
August, '37 8 mo., °37. 8&8 mo., ’36 


Roads . $216,087 28,144,651 24,378,730 
Streets. 1,466,918 9,108,108 9.421.674 
Alleys .. 100,361 370,306 254,176 

Total . 5,783,366 37,632,125 34,054 580 


THE AUGUST CONSTRUCTION Cost In- 
dex (average for 30 cities) reported by 
American Appraisal Co. remains at 
185, unchanged from July. 


BUILDING PERMITS reported by Dun 
& Bradstreet resumed their rise in 
August above the 1936 rate. Volume for 
215 cities, $87,545,062. 


SURVEYING THE NEW HOMES built in 
1936, Investors Syndicate, Minneap- 
olis, concludes that for the first time 
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WEEK’S FIGURES 
(Thousands of Dollars) 


CONTRACTS 


Week Ending 
Sept. 17) Sept. 9 Sept. 16 





yy 137 
Federal A sews ote $2982 
State & Municipal 20,252 18,140 
Total public .. $25,860 $21,122 $26,566 
Total private. 80,513 15.746 20,751 
SOTA “bs casca $56,382 $36,568 STS 
Cumulative 
1937 (37 weeks) $1. 801 237 


1936 (88 weeks). . $1,669,618 


Note: Minimum size projects included 
Waterworks and waterways projects, 
$15,000; other public works, $25,000; indus 
trial buildings, $40,000; other buildings, 
150,000 


NEW PRODUCTIVE CAPITAL 


Cumulative 
1936 1937 
38 Wks. 37 Wks. 


NON-FEDERAL $669,687 $1,214,208 


State & mun. bonds 362,467 387,214 
Corporate securities. 201,476 H0.526 
PWA ioans, grants.. SO.746 156,819 


REC loans . 24S VOURo 
Fed. aid for highways 
FEDERAL $691,237 





$1 oe) Qs ; $1,060 521 


TOTAL CAPITAL 


ENR VALUES 
Index Base Poa 1926 
1 


Construction Cost (Sept.) 243.00 
Construction Volume (Aug.) 150 





in six years the new homes built in 
310 American cities exceeded the re- 
quirements of estimated population 
increase in those cities. For ex- 
ample, housing provided for 491,608 
people, while the estimated population 
gain was 483,757. The survey also 
revealed that the per capita cost of 
new homes was $1,019, or 10.3. per 
cent less than in 1930, which was 
considered a normal building year; 
the low point reached was $874 in 
1934. Costs in 1936 were 9¥% per 
cent over the 1935 level. 































































































































































































































































































Pu LIMINARY arrangements for the re- 
habilitation of Austin Dam, located on 
the Colorado River of Texas at Austin, 
have been completed by the city and 
the Colorado River Authority. Under 
the terms of the proposed agreement, 
the dam will be rehabilitated by the 
authority at a cost of about $1,800,000 
financed by a PWA loan and grant. 
The dam will be leased to the authority 
for a 30-year period, after which it will 
be repurchased by the city at the actual 
cost of improvements made by the 
authority. less cepreciation. During the 












Penn. Finance Building 
Gets PW’ A Allotment 


Construction of the new Finance 
Building of the Commonwealth of 
Pennsylvania is provided for by an al- 
lotment of $7.095.000 of PWA funds. 
The building, largest to be erected by 
PWA in Pennsylvania, will be con- 
structed as a part of the works program 
of the General State Authority and 
must be put under construction before 
November 8, 1937, 

Of the total allotted, $1,091.000 is 
a cash grant. Of the remainder 1331/3 
per cent of the amount spent on wages 
for relief labor will also be credited 
as a grant. 

The Finance Building is the largest 
of the Pennsylvania General State 
Authority projects. It will be a seven- 
story structure of steel frame and re- 
inforced concrete construction, faced 
with granite. It was designed by 
Gehron & Ross of New York. 

More projects 

Thirty-four additional loans and 
grants to the Pennsylvania general 
state authority were announced by 
PWA Sept. 13. The projects call for 


PLANS TO REHABILITATE AUSTIN DAM MOVE 
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life of the lease, the authority will 
furnish $20.000 worth of free power to 
the city as rental for the dam. 

The original Austin Dam, built 1890- 
93 of local limestone rubble faced with 
native red granite, was destroyed by 
flood April 7, 1900. The present struc- 
ture was constructed in 191] but was 
never accepted by the city. The property 
later became involved in litigation, was 
placed in receivership, and finally sold 
at a foreclosure sale. In 1934 the city 
obtained title to the structure under a 
federal court decree. 


allotments totaling $15.348,000, with 
outright cash grants of $2.516,000 and 
gross loans, including a grant of 133- 
1/3 per cent of the amount spent for 
relief labor wages, of $13,382,000. 

Most of these allotments are for 
state armory building, there being four- 
teen on the list. Eleven of the projects 
are for hospital improvements and 
eight are for schools. Among the larger 
individual allotments were one of 
$2.847.000 for a hospital at Pittsburgh 
and allotments of $1,731,000 for addi- 
tions to the Warren State Hospital, 
and $1,418,000 for additions to the 
Pennhurst State School. 


Largest Muskingum Dam 
To Be Dedicated 


The Mohawk Dam in the Walhond- 
ing River valley near Warsaw, Ohio, 
largest dam in the Muskingum Water- 
shed Conservancy District, will be dedi- 
cated Sept. 23. The dam is complete 
with the exception of a few minor de- 
tails. 

The Mohawk Dam is an earth-fill 
structure, 111 ft. high and 2,330 ft. 
long. It cost $6,235,000. 
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FORWARD 


Preliminary plans indicate that tlie 
dam will be reconstructed to a heiglit 
of 63 ft. and that a new power hou 
will be built on the west side of the 
river. An initial installation of 6.250 
kw. generating equipment will be mac: 
as well as provision for an additional 
6.250 kw. when Marshall Ford dam 
twelve miles upstream, is completed 
and adequate water is available for that 
much power. 

Damage to the present structure by 
the floods in 1935 and 1936 can |e 
seen in the picture. 





Flourine Removal Method 
Found by Chemist 


Development of a method of remov- 
ing flourine from drinking water has 
been announced by Prof. H. G. Smith 
of the University of Arizona. His 
method is based on filtering water 
through granulated animal bones. Dr. 
Smith finds that this substance has a 
particular affinity for flourine. 

Prof. Smith estimates the cost of his 
method as about one-half cent per gal- 
lon. He is able to clean and renew his 
filters by washing with sodium _hy- 
droxide and by neutralizing the alkali 
with a solution of hydrochloric acid. 


. . . 


New Clyde Bridge 
Contract Awarded 


The corporation of the city of Glas- 
gow, Scotland, has awarded the con- 
tract for the erection of the Finniston 
Bridge over the river Clyde to the 
Cleveland Bridge & Engineering Co., of 
Darlington, England, for $3,114,000. 

The bridge will cross the river about 
a mile west of the center of the city. 
Its cost will be about $6,250,000. 
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Bonneville Head 
Not Yet Chosen 


Special correspondence 


Selection of an administrator for the 
Bonneville project on the Columbia 
River is proving to be a ticklish job. 
to judge from the administration’s de- 
lay in filling the office created just be- 
fore the adjournment of Congress. With 
the dam approaching completion and 
the possibility that saleable power can 
be produced by the end of the year, 
there is every incentive for prompt ac- 
tion in setting up an organization to 
negotiate power sales contracts. Yet, al- 
though the law was approved Aug. 20, 
no indication has been given that an 
appointment is imminent. 

Whoever is appointed will find the 
job no government sinecure. He will 
face the difficult task of securing mar- 
kets for an initial installation of 86,000 
kw., to be increased as rapidly as pos- 
sible to 430,000 kw.. in a section where 
present rates are lower, and average 
usage higher, than in any other part of 
the country. Hanging over him will be 
the present competition of both private 
and municipal generating plants and 
the not-far-removed complication of a 
huge additional block of low-rate power 
from the Grand Coulee development 
200 miles to the eastward. Finally, he 
will land in the middle of a_ bitter 
sectional battle between those who 
favor a “postage-stamp” or uniform 
rate for all purchasers within transmis- 
sion distance and those who _ believe 
that nearby communities should not be 
called upon to carry part of the trans- 
mission costs to areas more distant 
from the plant. 

Ross is likely choice 

To handle the job successfully the 
appointee must possess a_ thorough 
knowledge of the technology and eco- 
nomics of large-scale transmission and 
marketing problems and he must, for 
obvious reasons, be unmistakably ident- 
ified with the public ownership move- 
ment. The number of such men is 
limited. Outstanding among them is 
J. D. Ross, superintendent of the Seat- 
tle municipal lighting department and 
a member of the Securities and Ex- 
change Commission. So obvious are 
his qualifications that Washington spec- 
ulation on the delay in his appoint- 
ment is more concerned with the hid- 
den reasons for procrastination than 
with the possibility of a rival candidate. 

The rumour, on which neither an af- 
firmation nor a denial can be obtained 
from any reliable source, is that the 
job has been offered to Mr. Ross on 
the condition that he sever all connec- 
tions with the Seattle system. This, it 
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is said, he will not do; therefore the 
deadlock. It is pointed that he has been 
connected with the Seattle project since 
its inception, is largely responsible for 
its steady growth to outstanding pro- 
portions, and is loath to relinquish 
command at a time when the municipal 
system seems on the verge of taking 
over the competing private system 
owned by the Puget Sound Power and 
Light Company. Since his appointment 
to SEC he has successfully filled both 
jobs, despite the fact that over 3,000 
miles intervene between Washington 
and Seattle; it would, therefore, be 
comparatively simple for him to func- 
tion as both Bonneville administrator 
and superintendent at Seattle. 

On the other hand, it is said that the 
Bonneville job is entirely too important 
to be filled by a part-time man, par- 
ticularly one who is intimately con- 
nected with a municipal plant which, 
although outside of the immediate serv- 
ice area surrounding Bonneville, is 
still close enough to be affected by a 
rate differential. It is further claimed 
that although Mr. Ross is undeniably 
a public power advocate. he favors 
nunicipal rather than federal develop- 
ment, and opposed the construction of 
Bonneville by the federal government 
when this was first proposed. 

Whether the outcome will be a vie- 
tory for the administration or for Mr. 
Ross, or whether the final solution will 
be the substitution of some other per- 
son, is still undecided—but it is a 
question that will have to be answered 


soon, 


Federal Building Projects 


Are Approved 

Approval of 319 public building 
projects to be paid for out of the $70.- 
000,000 emergency construction fund 
authorized under the Third Deficiency 
Act of August, 1937, has been an- 
nounced by the Treasury and Post Of- 
fice Departments. Most of the buildings 
to be constructed are post offices. All 
of the funds authorized under the de- 
ficiency act have been allocated. 

The present $70,000,000 authoriza- 
tion is a continuation of a program 
which was financed by appropriations 
of $65,000,000 in 1934, $60,000,000 in 
1935, and $60,000,000 in 1936. The 
program contemplated by the present 
authorization will extend over a period 
of three years. The Secretary of the 
Treasury is authorized to enter into 
contracts for any or all of the projects 
erected under this program, but the 
maximum obligations for the current 
fiscal year are limited to $30,000,000. 

Work on the projects selected under 
the new program will go forward im- 
mediately. 


, 


Grade Elimination 


Pushed in N. Y. 

Burying of Long Island Rail- 
road tracks in Brooklyn urged at 
cost of $30,000,000 


\ favorable report has been made 
to the New York City Board of Esti- 
mate on a project to eliminate grade 
crossings for a 20 mile stretch along 
Atlantic Ave.. Brooklyn, from East 
New York to Jamaica by changing the 
grade of the Long Island Railroad. The 
recommended plan would provide for 
depression of the railroad tracks and 
construction above them of a 6-lane ex- 
press highway as well as general land- 
scaping and improvement. An_ alter- 
nate, but not recommended, plan would 
provide for elevation of the track above 
street level. 

The estimated cost of the recom- 
mended project is $13,000,000, of which 
about $9,000,000 will be for grade 
crossing elimination and the rest for 
city improvement work. Of the $9,000,- 
000, under state law the railroad would 
pay 50 per cent, the state 49 per cent, 
and the city 1 per cent. There is some 
question, however, whether the railroad 
can be required to pay more than an 
amount equal to half the cost of the 
cheaper elevation project. 

The project was originally proposed 
by the city transit commission and was 
submitted to the board of estimate in 
April, 1932. A special committee for its 
study was appointed, but no action has 
been taken until the present time. 

The matter is scheduled to be taken 
up at the first meeting of the Board of 
Estimate September 24. 


Big Increase Found 
In Housing 


There were 118.597 dwelling units 
provided in the urban area of the 
United States during the first half of 
1937, an increase of more than 33,000 
units or 39 per cent over the first half 
of 1936, according to estimates of the 
Bureau of Labor Statistics. These esti- 
mates are based on reports received by 
the bureau from more than 1,500 cities 
with a population of about 59,000,000 
and comprising 85 per cent of the en- 
tire urban population. 

The bureau’s figures show increases 
in number of dwelling units provided 
in cities of all sizes, but the rate of in- 
crease was somewhat greater in cities 
having a population of less than 25.- 
000. All geographic divisions shared in 
the increase. Most pronounced gain 
was registered in the Pacific Coast 
states. 
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LABOR NOTES 





Rs ELECTION held Sept. 10 at the 
Ambridge, Pa. plant of the National 
Electric Products Corp. over protests 
of an A.F. of L. group and as that 
body began court action intended to 
void its results, resulted in an apparent 
victory for the American Federation 
of Labor union. The election was 
called in an attempt to settle one of 
the most complicated cases which has 
erisen under the Wagner Act and de- 
termine whether the 1,600 employees 
of the company should be represented 
hy the International Brotherhood of 
Electrical Workers, A.F. of L., or by 
te United Electrical and Radio Work- 
ers, C.1.O. (ENR, Sept. 9, 1937, p. 
112). In the election the A.F. of L. 
received 780 votes and the C.LO. group 
675. These results, however, were sub- 
ject to change, inasmuch as they did 
not include 150 votes which have been 
challenged and on which a decision has 
rot yet been reached by the NLRB. 
The case arose when the C.1.0. com- 
plained before the labor relations 
board of a closed shop agreement be- 
tween the company and the A.F. of L. 
group. Since the closed shop contract 
had previously been upheld by the 
Pittsburgh district court, the company 
end the A.F. of L. have claimed that 
the NRLB did not have jurisdiction. 

At the same time the American Fed- 
eration of Labor lifted the boycott 
electricians had been enforcing against 
products of the company during the 
dispute. 


But another vote, at the other end 
of the country, went favorably to the 
C.1.0. In Nevada, workers on the 
$1.000.000 Boca dam storage project, 
in a vote held Sept. 2. confirmed a 
contract already signed between the 
George W. Condon Construction Co., 
the contractors, and the C.I.0O. Votes 
were cast by 67 employees of the com- 
pany who were employed on the pro- 
ject prior to a labor trouble shutdown 
in mid-July (ENR, July 29, 1937, p. 
168). The lockout ended Aug. 11, when 
the contractor and the A.F. of L. and 
C.1.0. labor organizations agreed to re- 
sume work on a truce basis until a 
secret ballot could be taken among 
workers employed at the time of the 
shutdown. Of the 67 votes cast, 46 
favored the C.I.O. agreement and 21 
were for the A.F. of L. President L. 
M. Christensen, of the conservation dis- 
trict, was in charge of the polls. and 
two representatives of each of the labor 
bodies sat on the election board. About 
bodies sat on the election board. 

Meanwhile, in Virginia, the dispute 
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WORLD’S BIGGEST DREDGE 


Tue War DepartTMENT’sS new hopper 
dredge, the Goethals, which was 
launched late last month, with its over- 
all length of 476 ft., loaded draft of 25 
ft. and a hopper capacity of 5,000 
cu.yd., is the world’s largest dredge. It 
will work to a maximum cutting depth 
of 50 ft. 

Four boilers operating at 425 Ib. 
pressure supply steam to the turbo- 
electric generators. Two electric pro- 
pelling motors are each rated at 2,250 
hp., and two 32-in. dredging pumps are 
each driven by a 1,300 hp. motor. 

The dredge is of the two-compart- 
ment type, so that when fully loaded 
and with two compartments flooded the 
vessel will still float. All transverse 
bulkheads are solid from keel to upper 
deck except between boiler and ma- 
chinery spaces, and the dredge is so 
designed that should all hopper doors 
on one side be opened and one-half the 
total load dumped, the dredge would 


still be within its range of stability 

Two 90-ft. dragarms are provided 
one on each side of the dredge. wit 
swivel elbows located slightly aly 
light draft line so that they may 
shipped and unshipped without placi: 
the dredge in drydock. The hoppe: 
space is divided into four compart 
ments and each compartment is pri 
vided with four hopper doors for dump.- 
ing the load. The doors operate in 
groups of four, each group being ope: 
ated by a motor through line shaft and 
worm gears. 

The rudder area is double that of 
the ordinary ship, and to provide mor 
efficient steering at dredging speed. 
about two miles per hour, two rudders 
are used, one directly aft of each pro- 
peller. 

The dredge was designed and plans 
and specifications were prepared in th 
marine design section of the office of 
the Chief of Engineers. 








between the two labor groups took a 
hitherto unprecedented turn when the 
C.1.0. took over bodily the West Vir- 
ginia Federation of Labor, issuing it a 
charter as the West Virginia Industrial 
Union Council. The state federation 
was expelled from the A.F. of L. when 
it refused to obey orders to expel C.I.0. 
local unions. The C.1.O. has previously 
chartered industrial union councils in 
other states, but this is the first case in 
which it has taken over an entire state 
federation. 


And in California, a C.1.O. construc- 
tion union won a partial victory as the 
result of a brief strike called against 
Fredericksen & Westbrook, contractors 
on a highway construction project be- 
tween Soda Springs and Donner. The 
compromise agreement provides for a 
15 per cent wage increase and recogni- 
tion of the union as bargaining agent 


for its members, but did not provide a 
closed shop. 


The closed shop took another blow 
on the West Coast Sept. 12 when th: 
Building Contractors Association of 
Southern California announced | that 
they would employ building workers 
regardless of union affiliation. At the 
same time the association announced 
recognition of American Federation of 
Labor Unions as sole bargaining agents 
for their members and asked the unions 
to recognize the association as sole bar 
gaining agent for general building con- 
tractors in Los Angeles. 

The statement of policy included an- 
nouncement of a new minimum wage 
scale which is intended to be revised 
every six months in accordance with 
variation of the government index of 
the cost of living. Minimums estab- 
lished are $8 per day for finish car- 
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oters, cement finishers, electrical 
mene ° 
workers, bricklayers, painters, rough- 
workers: ) 

waterproofers, and sheet metal 


seikets; $6.40 for rough carpenters; 
for tile setter’s helpers and_brick- 
vers’ helpers; $5 for common labor; 
$10 for plumbers; $9 for tile setters; 
nd $1.25 an hour for plasters and 
thers with $1 an hour for plasterer’s 


T 
renders. 


{ painters strike in New York City 
hich has halted nearly all painting 
york there and has tied up work involv- 
ng New York contractors in numerou 
eastern cities (ENR, Sept. 2, 1937, p. 
)) seemed near its end Sept. 13 as 
lf the strikers in Brooklyn went back 
» work under contracts providing for 
wage increases and as agreements were 
«ibmitted to be voted on by the union 
membership in the other boroughs. The 
Brooklyn settlement, affecting 1.200 
members, about half of those on strike, 
provides for a 7-hr. day at a daily wage 
of $11.20, as compared with a_pre- 
vious $9 wage for the same number of 
hours. Shop and job stewards are pro- 
vided for, and the closed shop is to 
continue in effect with 50 per cent of 
all men to be hired directly through 
the union. 


{n economy move on the part of the 
\rizona highway department, reducing 
the work week of all department em- 
ployees from 44 hours to 40 hours, was 
abandoned Sept. 8 on the advice of 


Governor Marland. The department 
was faced with a situation in which re- 
cent advances in the wage scale, 


adopted Aug. 1, made it impossible to 
stay within the budget for the year. 
\s an alternative to the 10 per cent 
wage cut, the department is dropping 
from its construction and 
maintenance program. A reduction of 
$1.373,000 has been made in the state’s 
$4.000,000 force account program; 619 
employees have been dismissed on ac- 
count of the retrenchment and dis- 
missal of about 400 more is expected. 


projects 


The Columbus Building Supply Co. 
will employ union drivers and ware- 
house employees under the terms of an 
agreement signed with the Columbus 
Building Trades Council. This is the 
frst time that the Columbus Council 
has had an agreement with a building 
supply company. 


Appraisers Set Meeting 


Progress has been made in the plan- 
ning of the National Appraisal Forum 
which the Joint Committee on Ap- 
praisal and Market Analysis is to hold 
Nov. 19-20. It has been definitely de- 
cided to hold the forum in the city of 
Washington, D. C. 
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Argue Navigability 
of Yadkin 


(Continued from page 449) 


for recapture of the power plants in 
the future. It was admitted that, if the 
existing dams had been provided wit) 
locks, boats navigate through 
the chain of reservoirs—although thi 
would require a total lift of 463 ft. and 
the chain would be broken by existing 
shoals at two points. It also 
brought out that the aluminum com- 
pany power system interconnected 
with transmission lines of the Caro- 
lina Power and Light Co. and of the 
Duke Power Co., and that power from 
the proposed project could thus be fed 
into either or both systems if desired. 
Speakers for the state of South Caro- 
lina stated that the right of that state 
to receive water for navigation has been 
adversely affected by the chain of ex- 
isting power dams, which are controlled 
by neither the federal government nor 
the state of North Carolina. He im- 
plied that the commission should have 
assumed jurisdiction over the river long 


could 


was 


1s 


ago in order to prevent this damage. 

A. L. Bronson, civilian assistant to 
the district engineer of the War De- 
partment at Charleston, testified as to 
the navigability of the lower stream. 
The present project calls for a 9-ft. 
channel to Smithville, S. C., 52 miles 
cbove the mouth of the river, and a 
31%-ft. channel on up to Cheraw, S. C. 
at Mile 101. Commercial navigation, 
however, is rare above Jeffery’s Creek, 
Mile 89. Stage fluctuations recorded at 
Cheraw are unnatural, he testified, and 
cre probably caused by the operation 
of the power plants upstream, although 
no definite evidence was presented to 
this effect. The fluctuations have at 
times reduced the stage to 11% ft. be- 
low what would have obtained under 
conditions of natural flow, and the ef- 
fect of these fluctuations has been ob- 
served 66 miles further downstream. 
Cross-questioning brought out that the 
Chief of Engineers has recommended 
the abandonment of the upper part of 
the Pee Dee project and that the an- 
nual value of present commerce on the 
river is very low. 

The commission pointed out that the 
project can be carried on regardless of 
which way the decision goes, the only 
difference being whether the project 
will be licensed or not licensed. Coun- 
cel for the company countered with 
the statement that the matter not 
quite so simple; that if the commission 
insists upon a license this will render 
the project subject to annual charges, 
ultimate recapture by the government, 
and other restrictions, and that it may 
prove advisable for the company to 
seek judicial review of such a decision. 


is 











~ WASHINGTON 
HIGHLIGHTS 


Special reports by Paul Wooton 








[= study of properties and 
suitability of materials with 
special stress on cheapness and use in 
low-cost construction has been started 
by the Bureau of Standards, which is 
$19.000 appropriation voted 


housing 


using a 
for the inquiry in the recent session of 
Congress. Detailed programs outlined 
include studies on bearing walls, par- 
titions, floors, roofs, heating and ven- 
tilating equipment and plumbing suit- 
able 

The program is being mapped out 
under the advice of representatives of 


for low cost construction. 


the various housing agencies of the 
Government, and the subcommittee on 
design and construction of the Central 
Housing Committee has named a spe- 
cial group to cooperate with the bureau 
in the work. This group is headed by 
Harold D. Hynds, chairman, and_in- 
cludes C. W. Chamberlain of the Treas- 
ury Department Procurement Division, 
Pierre Blouke of HOLC Walter Jung. 
FHA, Charles Mayette, PWA, Vincent 
B. Phelan, Bureau of Standards, Colin 
O. Skinner, RA, George W. Trayer, 
Forest Service, and Capt. Elsmere J. 
Walter, Department, 
U. S. Army. 

Specifications for the Vallecito dam 
Pine River in Colorado have been 


Quartermaster 


on 
completed by the 
tion. The project will be advertised in 


Sureau of Reclama- 
the near future. 

Water will be turned into the first 
twenty miles of the all American canal 
next August, according to present esti- 
mates. Completion of the canal to the 
Imperial Valley will aot be until the 
summer of 1939. 


Delay in securing funds for the Gila 
Canal probably will not retard the 
project as a whole. A contract already 
has been awarded (to the George Pol- 
lock Co. of Sacramento) for processing 
the concrete aggregates for the syphon 
and other structures along the Canal. 


All of the 65 units soon to be opened 
on the Klamath reclamation project 
will go to ex-service men. More than 
1,000 persons have indicated a desire 
to take up one of these units. Priority 
given former soldiers does not exempt 
them from the requirements of farm- 
ing experience and physical fitness. 








News Continued on page 485 
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COMMENT anno DISCUSSION 








Readers’ opinions on matters that concern the e ngine er 





Expansion Joint Failures 


From Chief Engineer Samuel W. 


Marshall of the Pennsylvania De- 
partment of Highways comes the fol- 
lowing full statement relative to the 
expansion joint failures and repairs 
on the George Westinghouse Bridge 
at East Pittsburgh (ENR, Aug. 26, 
1937, p. 332) : 

The annual bridge inspection of 
1936 and subsequent detailed inves- 
tigation disclosed the failure of two 
of the expansion joints in the floor 
of the George Westinghouse Bridge. 
a five-span reinforced concrete arch 
viaduct, ft. long, carrying the 
Lincoln Highway over Turtle Creek 
Valley at a height of about 200 ft. 
The bridge and the construction de- 
tails were described in ENR, April 
23, 1931. 

Expansion joints are located at 
the ends of spans only, and the fail- 
ures occurred at the west side of 
Piers 1 and 4. 

The construction of the expansion 
joints is clearly shown in the detail 
of the existing floor. The sliding 
joint consists of two -in. plates, one 
anchored into the bottom of the tee- 
beam stem and the other into the top 
of the cross girder by means of 1-in. 


“x+7I° 


Longitudinal Section of Floor | 
Existing 


. 


ee ET 
ee 





Fupansion J 
(See yoke deraiis) 


Longitudinal Section of Floer 
Proposed 


round plugs set into the plates and 
extending 2 in. into the concrete. The 
contract called for the material of 
both plates and plugs to be a chrome- 
nickel-iron alloy and for the contact 
surfaces of the plates to be planed 
in the direction of movement. The 
floor concrete was poured with a ver- 
tical construction joint adjacent to 
the toes of the expansion dam angles. 
Note that the ends of the reinforcing 
bars in the tee-beams are approxi- 


mately 8 in. from the ends of the 


floor sections. 

The detailed investigation of the 
expansion joint failures disclosed the 
presence of vertical cracks in the 
concrete floor extending from the 
toe of the sole plate to the vertical 
construction joint adjacent to the 
end dam, approximately as indicated 
on the section by the dotted line. 
These cracks are just beyond the 
ends of the reinforcing bars in unrein- 
forced concrete. 

The cracks resulted when the 
“drag” on the sliding plates exceded 
the tensile strength of the concrete. 
The “drag” may have been greatly 
increased by corrosion of the sliding 


surfaces and partial “freezing”. 


Also, the sections of concrete through 
which the cracks extend may have 
heen weak because of the presence 






Section A~A 


Floor expansion joint details in George Westinghouse Bridge showing existing 


condition which resulted in cracking and the proposed method of repair 
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of air pockets or other defects, | 


causes of failure ean be deter ;, 
only by examining plates 


crete as repairs are being m 
Repairs will consist of 
an auxiliary support for th: 
of the floor. This support \ il] 
sist of a steel beam suspended f; 
a yoke resting on the cross virder , 
shown on the accompanying detaj), 
Proper bearing will be secured | 
driving steel wedges under eac! 


beam stem. All underfloor steel, | 
ing inaccessible for painting af; 


erection, will be encased in cor 


Rackets a Possibility 


Sirs I have been interested in |}; 
recent discussions in Engineering 
News-Record about engineers joinin: 
unions. While the principles 
unionism are good in many ways 
today the union movement has gro 
into a racket, shaking down the me 
bers for dues, initiation fees, assess 
ments, etc. What do the members ¢ 
out of it? In most strikes outsiders 
are brought in for picket duty—; 
uglies, they are called—and the strik 

| 


buy bones for their dogs. 

Assuming there are about 4.00. 
000 organized workers in the countr 
today that pay an average of $1 
month dues, plus initiation fees ar 
assessments, the total annual kick-i 
is more than $48,000,000. If some o! 
your advocates of engineers joinin: 
up will look over press reports 0! 
names of most union officials, the 
will find them largely of foreign ey 
traction. The 100-per cent America: 
is making it easy for these officials 
live in luxury. 

An illustration of unionism racket 
was called to my attention last week 
at a filling station in wester 
Nebraska. A young man was telling 
the attendant that he had just com 
from California, where he had : 
trouble in getting a job at his trad 
as a baker. However, the C.1.0. 4 
manded $125 before they would let 
him go to work, and he said he tol’ 
them he would see them in Hell firs 
and was on his way home where be 
hoped there was still enough Amer! 
can freedom left so he wouldn't hav: 
to pay to a racket for the right to 
earn a living. 

The engineering profession has @l: 
ways been underpaid, but if engineet 
join a union to get more pay. the) 
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ill find that initiation fees, dues, 
cessments and the increased cost of 
iving that will come if they all be- 
some victims of the racket, will more 
han offset any increase. They will 
énd themselves no better off than 








they are now. 
Hagerstown, Md. Tuos. SHEAHAN 


tug. 28, 1937 


For Open Discussion 


Sir: May I raise my voice in pro- 
test against those persons or group 
of persons who would like to gag 
your journal? 

In the Sept. 2 issue, H. Mowry, 
\cting Secretary of Philadelphia 
Chapter of the Federation of, Archi- 
tects, Engineers, Chemists and Tech- 
nicians, threatens a boycott of your 
magazine because of alleged attacks 
upon trade unionism for technical 
professionals. Several weeks ago there 
was another letter in which the writer 
censured you for publishing views 
which did not coincide with his. This 
strikes me as being a very narrow- 
minded and un-American attitude for 
so-called professional men to take. 

Has it become a crime for an edi- 
tor to express his views? I would 
consider it so if he refused me a 
chance to express my opinion just be- 
cause I did not see eye to eve with 
him. This, certainly, has not been the 
case. | have been impressed with the 
fairness you have shown in publish- 
ing letters representing both sides of 
this question. Engineering News- 
Record should be a journal for the 
whole profession and not just for a 
few of us. Therefore, I beg of you to 
give us both sides of such questions. 

Let’s play the game fair and no 
hitting below the belt. 


Buffalo, G. M. SCHELLER 
Sept. 6, 1937 


The Human Factor 


Sir: Mr. Plowman has accurately 
described the principal weaknesses 
and shortcomings in the management 
of the municipally-owned — water- 
works (ENR Aug. 5, 12, 19), and he 
gives a clear outline of a desirable 
scheme for administrative practice. 
The latter is perfect in theory but 
impossible of attainment, so long as 
human nature remains unchanged. 
Wherever large sums of money are 
spent and many men are steadily 
employed at salaries and wages above 
the average, no matter whether the 
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organization is owned and managed 
by city, state or nation, or by private 
agencies, there is bound to be a cer- 
tain amount of extravagance, favor- 
itism and waste. The manner in 
which these practices creep into in- 
dustries varies with circumstances, 
but they are there, no matter how 
cleverly they may be concealed. 
Theoretically, the personal interest 
in the financial success of any busi- 
ness should be sufficient inducement 
to the owners to develop an efficient 
organization, not to mention the in- 
centive to an ambitious man of cre- 
ating or building up a business. But 
in these days of holding companies, 
secret agreements and shrewd manip- 
ulation of stocks, there is too great a 
temptation to “get-rich-quick,” and 
business management takes second 


place. 

The above remarks are written 
merely to show that privately-owned 
enterprises have probably as many 
weaknesses to be criticized as pub- 
licly-owned utilities. Also, in most 
cases, municipally-owned waterworks 
give more satisfactory service to the 
public than those privately-owned. 
The principal reason why this is true 
is because the management of the 
former is under no obligation to 
show a profit at the end of the year, 
and usually is free not only to make 
such additions and changes neces- 
sary to maintain the service, but also 
to note the growth of the city, its 
probable use of water in the future, 
and plan to meet these probable de- 
mands as they arise. 

It makes but little difference 
the long run whether the municipally- 
owned waterworks is managed by a 
board of commissioners, by a single 
commissioner or by a utility district, 
because its efficiency curve of man- 
agement (if it could be correctly 
plotted throughout its history) 
would doubtless show rises and falls 
the same as we see in all curves show- 
ing progress, although the general 
trend would be upward. The reason 
for this brings us back to the same 
cause stated in the beginning of this 
letter, namely, the factor of human 
nature. 

The St. Louis waterworks has been 
owned and operated by the city for 
more than one hundred years. Its 
management at various times has 
been under the direction of individ- 
uals subject to the orders of the 
mayor, or the city council or both, 


in 
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to a board of commissioners, to one 
appointed by _ the 
mayor, and since 1914 has been a 
division under the director of public 
utilities, who appoints one commis- 


commissioner 


sioner who is responsible to the di- 
rector. 

The history of this waterworks, I 
think, is in general the same as of all 
others—a succession of periods of ac- 
tivity and of lassitude, where for a 
while improvements would be pushed 
forward by an energetic and able 


manager with a keen eye for the 
proper and economical administra- 


tion of existing facilities. Then after 
this period of unusual activity, things 
would lapse into a monotonous rou- 
tine and efficiency would gradually 
decrease with a change of administra- 
tion, and continue until some occur- 
rence would awaken the public to a 
necessity for in the 
system, or until by chance some able 
and energetic man would see_ the 


improvement 


necessity of instant action in order 
to meet near future demands. 


St. Louis, Mo. Epwarp FE. WaLL 
Director of Public Utilities 


Stream Pollution Legislation 


Sir: Referring to your editorial on 
stream pollution legislation (ENR 
Aug 26, p. 339), I fully agree that 
if the result of this proposed legisla- 
tion “is the virtual paralysis of state 
authority over sanitation . . this 
would be a great loss to sound public 
administration in view of the enviable 
record of efficiency that state sanitary 
activity has made.” The consistent ex- 
perience of the Public Health Service 
in its cooperative health activities with 
the states has been that federal inter- 
est and financial assistance has served 
to stimulate and develop state and 
local interest in public health matters. 

Many persons expressed concern 
lest the $8,000,000 for grants-in-aid 
to states for public health work under 
the provisions of the Social Security 
Act would tend to discourage local 
interest and to dry up local appropria- 
tions. Exactly the reverse has been the 
case. Not only have the federal funds 
been matched dollar for dollar, but 
new state and local appropriations 
have been made in amount approx- 
imately equal to the federal grant. 


THOMAS PARRAN 


s Surgeon General 
U. S. Public Health Service 


Washington, D.C. 
Aug. 30, 1937 
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EDICATION OF WHEELER DAM marks the 

second step in the colossal but vague under- 
taking of the Tennessee Valley Authority. Wheeler, 
like its predecessor Norris, is a step toward com- 
plete control of the Tennessee, and brings into the 
spotlight the fact that the TVA enterprise is purely 
a river development project. The extraneous ele- 
ments tacked onto this central purpose have failed 
to show any promise of constructive accomplish- 
ment. The aggressive public-power program has 
floundered for four years; the attempt to bring 
about soil improvement and to uplift the Valley 
farmer by subsidy leverage still awaits proof of 
general usefulness. The river remains the focal 
point of constructive effort—effort to conserve 
flow, control floods, improve navigation possibili- 
ties, and realize opportunities for power generation 
in harmony with these purposes. Yet, though part 
of a long program has been completed, nothing 
approaching a schedule of benefits and costs has 
been presented by the Authority. After four years 
of investigation and construction it should be able 
to present such a balance sheet. Unless it soon 
does so, the enterprise cannot long retain public 
support; and its failure may drag down with it the 
whole concept of basinwide stream control, already 
hadly shaken by the federal holdup of the New 
England compacts. 


Local Revival 


F on many years the trend of engineering organi- 
zation has been in the direction of nationalism, 
somewhat as in governmental affairs. An early 
result was to build larger national societies; the 
local engineering groups lost vitality and the close 
fraternity of engineers that springs from personal 
contact in local societies was weakened. The pro- 
fession as well as the individual was the loser 
thereby. Now that engineering is troubled by 
unionization movements and related questions that 
in last analysis trace back to absence of mutual 
understanding, the time may be ripe for return to 
the older custom of local association. As a matter 
of fact, the need has already heen recognized in 
some cities, where efforts are under way to bring 
the local professional membership into closer con- 
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tact. But to be effective this movement must }yec,, 
more general. It would be helpful if the a, 
groups were to record their experience and a 
cess, since examples of success in local org, 
tion cannot fail to be both instructive and j, 





Niza 


Spiring 


Cooperative Research 


Tue UNIQUE ARRANGEMENT for research j 
sanilary engineering that has just been inauguyy ted 
by New York University and the city of New 
York has much to commend it as creating 
munic ipal agency and strengthening the | 
sity’s engineering school. The city has built a lead 
laboratory for water and sewage research 0) 
part of the campus that the university deeded to j 
and has turned direction of the laboratory ove 
the university. The university thus gets a mu h bet. 
ter laboratory than it could otherwise o)tai 
which it can give its students close contact wil 
practical research problems. In return the univer. 
sity will provide special training for men selected 
from the engineers of the city’s department of sani. 
tation. Also, the city should be enabled to arrange 
for research beyond the limits of a daboratory s 
up in the city’s sanitation department itself. If the 
city’s requirements are so managed that they will 
not dominate the laboratory and interfere wit 
studies going beyond the local problems of sanita- 
tion, the cooperative arrangement should prove 
beneficial to the city, to industry and to the univer. 
sity student alike. 





a ne 


Toward Useful Service 


"Tuovsanps oF YOUNG MEN are enrolling in the 
engineering schools this month to prepare for a 
professional career Rightly the entering student 
may ask what result is before him, what ultimat 
accomplishme nt he may achieve. The question has 
meaning to the profession as well as to the student 
himself. The instructor or engineer to whom the 
student may appeal will of course tell him that i: 
part the outcome of his college training depend: 
both on the genius of the teacher and on the recep: 
tivity and effort of the student. But if he is wise he 
will also point out that the student’s own objective 
is a decisive factor. Does the beginner wish to 
become an engineering craftsman, or this or that 
kind of engineer? Is he seeking an easy road to 
material prosperity? If so, the forecast may well 
be that the student will fail, or at best will serve 
to dilute the profession. Or, on the other hand, does 
he desire to become not some type of craftsman but 
an engineer, member of a profession that is devoted 
to the useful service of construction? Is he pre- 
pared to engage in working out human problems 
on the basis of measured fact and in discovering 
how physical obstacles may be overcome in the 
interests of the world’s progress? If so, he has the 
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ue key to the study of engineering. With this 
beginning supplemente sd by intelligence and effort, 
he may confidently look forward to becoming an 


engineer. 


National Public Works 


OR MORE THAN A DECADE engineers have 

discussed the establishment of a federal public- 
works de partme nt which would carry on_ the 
nation’s major construction and bring under unified 
direction the allied engineering operations, such 
as the surveys and water measurements. The plan 
made no progress, however, and national engineer- 
ing and construc tion work continued to be carried 
on piecemeal. Now the subject again comes to 
the front in an official report of the Brookings Insti- 
tution to the Senate committee on government 
reor ganization. 

U nfortunately the recommendations of the report 
are inconclusive with respect to the formation of a 
public-works department, and definitely opposed 
to including engineering in any works agency that 
may be set up. Aside from some shuffling of 
lhureaus, the report would do nothing to centralize 
construction beyond placing major building opera- 
tions in one bureau. Thus the report contributes 
little to better organization of our extensive national 
engineering activities. 

Construction by a multitude of separate groups 
without coordination or unity of procedure is 
known to be inefficient, and the practice of many 
governments as well as of large corporations 
abundantly demonstrates the advantage of central- 
izing works and engineering in a single authority. 
In the face of the Brookings Institution’s noncon- 
structive finding, it is therefore timely to repeat 
that the first item of administration of public affairs 
is eficient organization of national works and engi- 
neering. But the difficulties that arise from the com- 
plexity and magnitude of the federal operations 
should not be overlooked. 

It is to be noted that the planning of an improve- 
ment will often originate with the administrative 
department concerned, which necessarily first feels 
the need for the improvement. Further, before the 
need can crystallize into a project, it must be 
studied to define the desired improvement and find 
out its advantages and costs. The operating depart- 
ments therefore will have to retain their own 
engineering divisions. Similarly, they will have to 
carry on their own maintenance, up to the point 
where major reconstruction begins. Thus, centrali- 
zation of engineering functions has natural limits. 

It is also logical that technical bureaus whose 
functions are administrative, like the Bureau of 
Public Roads, the Federal Power Commission and 
the Interstate Commerce Commission, be kept 
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clearly distinct from the works organization. Their 


necessary technical auxiliaries could hardly be 
effective if separated from the administrative 
organization. 

Whether and to what extent it may be advan- 
tageous to keep apart from a general works depart- 
ment such integral activities of major size as river 
improvement, reclamation or harbor construction, 
also deserves consideration. These major groups 
of work, now carried on at high efficiency, have less 
to gain through centralization than the large num- 
her of construction activities now scattered through- 
out the government’s structure. 

Difficulties and problems of this kind are un- 
avoidably present in so large an undertaking as 
that of setting up a public works department. 
Nevertheless, the basic fact remains that sound 
public business demands a well-knit organization 
to carry on the national government’s increasingly 
important engineering and construction work. 


Progress in Treatment 

HE HIGH STATE of development that water 

purification has attained may at times suggest 
that treatment practice is a cut-and-dried proce dure 
involving tanks, filters and other standard process- 
ing equipment which differ only in size for each 
installation. But examination of developments in 
treatment will quickly reveal that in the detailed 
design and application of accepted processes many 
significant departures from so-called standard tec h- 
nique are made. These improvements in method, 
leading to better water quality at lower cost, dis- 
pel any notion that water treatment is a static art. 

In the special section on waterworks in this issue 
are examples of important recent advances. Par- 
ticular interest resides in the novel treatment plant 
of St. Petersburg, Fla. Departing from usual design 
practice in order to maintain the required hydraulic 
conditions in the water-supply system, all the 
treatment devices have been housed in welded steel 
tanks above ground. In this case not only were new 
precedents established in design, but the method of 
operation as well incorporates new thinking. More 
conventional in design, but featured by a number 
of striking innovations, the new purification plant 
of Covington equally invites attention. 

In brief, when one considers the progress 
achieved during the last few years in water treat- 
ment practices the rate of advance becomes impres- 
sive. It is only necessary to recall the improvements 
made in coagulation, in taste and odor control, i 
softening, in corrosion control and in filter opera- 
tion. To the waterworks technician these develop- 
ments signalize ever closer approac th to the perfec- 
tion he strives to achieve, and give assurance that 
the art will never become static. 
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“Bay WINDOWS” are being built on the upstream face of Grand Coulee Dam to support trash 

racks at entrances to the water passages through the dam. The racks protect water passages at three 

levels, El. 934, 1,034, and 1.134, twenty racks at each level and each screening two openings. The 
total capacity of the 60 outlets will be 273.000 sec.-ft. 
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FIG. I. CLUSTER OF STEEL TANKS HOUSING THE WATER TREATMENT PLANT SERVING ST. 
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Water Treatment In Steel Tanks 


Consulting 


by MaLco_m PirRNIE 
New York, N. Y. 


Engineer, 


Design features of the novel treatment plant in which softening, coagulation 


and filtration operations are housed in a cluster of welded steel tanks 


ee CONDITIONS which dic- 

tated the economy of providing 
water treatment on an_ hydraulic 
grade substantially above ground sur- 
face elevations led to the use of steel 
tanks for the Pinellas Water Co. 
plant, which supplies St. Petersburg, 
Fla. Housed in welded steel tanks are 
the aeration, softening, coagulation 
and filtration units, and also the 
chemical storage and feeding equip- 
ment. This novel plant is an extension 
of water service facilities, the original 
installation of which was made in 
1930. 

The raw water supply to the plant 
comes from 12 wells which tap the 
Ocala and Tampa limestone forma- 
tion at Cosme. These wells, installed 
in 1930 (ENR, Sept. 11, 1930, p. 
102), are equipped with deep well 
pumps operated by pushbutton con- 


trol. Water is delivered to a spray 
nozzle aerator supported on the roof 
of a 50-ft. dia. steel tank; the nozzles 
are at El. 64. From here the water is 
carried in a 36 in. concrete pipe line 
for a distance of 22} mi. to a steel 
storage tank located just outside of 
St. Petersburg (ENR, May 21, 1931, 
p. 842). The flow line of the tank is 
at El. 52.25 and the ground is at El. 
11.25. Thus with a full tank under 
the aerator at the well field, a gravity 
flow can be carried to the storage 
tank varying from 5 to 6.5 m.g.d., de- 
pending on the amount of water al- 
ready in storage. 

When it was decided to 
softening facilities in 1935 the first 
important problem presented in the 
design was that of interfering as little 
as possible with the hydraulics of the 
system. The ground level in the vicin- 


install 


ity of the well field aerator tank is 
about El. 42.5, and this required the 
construction of tanks which would 
hold the water at a flowline slightly 
over 20 ft. above the ground. In these 
circumstances, the most economical 
material available for construction of 
the plant was steel. 

A softening plant was desired, at a 
cost not to exceed $100,000, which 
would convert the well water contain- 
ing 200 p.p.m. of bicarbonate hard- 
ness into a filtered water of 100 
p-p-m. total hardness. On the basis of 
laboratory experiments it was deter- 
mined that the desired results could 
be secured by softening 60 per cent 
of the aerated water with lime and 
bypassing 40 per cent of the surface 
aeration; the latter was to be treated 
with ferric sulphate in a dose sufh- 
cient to coagulate the mixture of lime- 
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Fig. «=. General layout of the plant which provides aeration, softening, coagulation 


and filtration facilities. 


softened and bypassed waters. It was 
anticipated that the retention of free 
carbon dioxide in the bypassed raw 
water plus the carbon dioxide freed 
by the reaction of the ferric sulphate 
with the bicarbonates in this water, 
would produce the necessary amount 
of recarbonation of the lime-softened 
portion of the supply. 

The energy in the bypassed water 
in excess of that remaining in the 
aerated water delivered to the soften- 
ing tanks is used in a modified 
eductor type of mixer to create a 
thorough mixing of the water and to 
compensate insofar as possible some 
of the head losses occurring in the 
process of softening and filtration. 
The roof of the existing areator tank 
was sealed in order to convert the 
storage below the roof into a clear 
water storage basin, and the aerated 
water is collected in two chambers 
welded to the freeboard of the tank 
which forms the wall of the aerator 
basin; rectangular holes connecting 
with chambers burned 
through the walls. 

Water from these chambers is 
carried horizontally through tangen- 


these were 


tial connections to 10 ft. dia. center- 
wells which are constructed in the 
two 50-ft. dia. welded steel tanks set 
on the ground at El. 42.75. (Fig. 3). 
Close to the bottom of each center- 
well 40 steel nipples were inserted in 
holes evenly spaced and welded to 
the center-well plate. Radial pipes, 
perforated with sixteen }-in. holes 
were attached to the nipples and the 
pipes were so spaced that each con- 
centric ring of holes served equal 
areas of the bottom of the tank. 

A 24-in. drainpipe connection was 
built under the floor of the tank to an 
elbow connecting with the center- 
well. This pipe was backfilled with 
concrete which served both as founda- 
tion and bottom of the center-well, the 
plates of which extended into the fin- 
ished surface concrete 18 in. below 
the floor level. The tank floor plates 
were welded to the outside of the 
center-well and were laid flat upon a 
smooth sand surface. The center-well 
drain was carried through a gate to 
a 30-in. cast-iron main drain which 
discharges to a_ nearby 


head. 
At the top of each center-well a 


cypress 
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doughnut-shaped collar was \ |, 
with holes evenly spaced throw.) th. 
outer ring to admit water fri.) ¢h, 
upper part of the tank. The ta)! 
effluent is collected in these ¢«\\I,, 
and delivered through a contr. 
to a pipe which conveys th 
softened water to the mixer. 


Ferric sulphate mixer 


The mixer consists of a 10 ft. dia. 
welded steel standpipe 24 ft. hich 
with three 20-in. pipe connectio) 
welded one above the other in {hy 
same vertical plane tangential t. th 
side of the tank. (Fig. 3). A ring is 
welded inside each pipe conne:t 
to provide a permanent orifice with a 
diameter of 14} in. Special steel 
crosses 20x16 in., are attached to 
each connection. The softened wate: 
is delivered from a header through 
one 16-in. connection to each cross. 
the opposite 16-in. connection being 
covered with a blank flange. (Fig. 5). 

The bypassed raw water contain- 
ing the ferric sulphate is delivered to 
a header with 12-in. connections 
carried through the 20-in. flange of 
each tee and reduced immediately to 
an 8-in. pipe inside the 20-in. connec- 
tion to the stand-pipe; pipe caps with 
orifices of various diameters are pro- 
vided for the ends of the 8-in. nipples. 

The volume of the ferric sulphate- 
dosed raw water jet is controlled } 
the size of the 8 in. cap nozzle and 
the head on the aerator. The flow of 
softened water is controlled by the 
number of aerator nozzles operating 
under this same head. The equipment 
provided on the mixer, therefore, per- 
mits a fixed proportion of mixing at 
various rates of draft. This is done } 
operating one or more of the mixer 
connections and by varying the numn- 
ber of nozzles open in the aerator or 
the head at which the water is de- 
livered from the wells. The combined 
water in the mixer rises in a tur- 
bulent revolving motion to a tangen- 
tially-connected discharge pipe 21 
in. in dia. This pipe leads through 
the outer ring of a 60 ft. dia. coagu- 
lation tank to a tangial connection 
with a 10 ft. dia. center-well. 


Coagulation tanks 


The design of the coagulation tank 
is similar to that of the lime tanks 
just described. The dosed water is de- 
livered through radial transite pipes 
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k ig. 3. Design details of the welded steel tanks showing the arrangement of the 
lime softening, filtration and mixer units. 


perforated to deliver the water evenly 
to the bottom area. The water rises 
vertically to a settled-water discharge 
into a perforated steel ring at the 
center of the tank from which it is 
conveyed through a 24-in. pipe to a 
connection with the main drain. The 
end of this drain serves the dual pur- 
pose of washwater drainage from the 
filter and introduction of settled water. 


The filter tank (Fig. 3) is a welded 
steel tank 50 ft. in dia. and 22 ft. 
high. Its center-well is carried from 
the concrete ring connection located 
construction at the tank bottom to the 
top of the filter gutters. The drain 
pipe is carried vertically in the center 
to a level below the bottom of the fil- 
ter gutters; a chamber 2 ft. high is 
formed between the outside walls of 
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the drain pipe and the center-well 
ring by a steel plate floor welded to 
the rings 2 ft. above the floor of the 
center well. This chamber is divided 
into three segments by vertical steel 
walls set in the bottom concrete and 
welded to the steel floor above it. 
Above this floor the space between 
the drain pipe and the center-well is 
filled with concrete sloping conically 
from the bottoms of the gutters to the 
top ring of the drain pipe. 

The pipe nipples for the perforated 
transite underdrains extend radially 
from each one-third chamber section 
and are carried through the outer 
wall of the filter tank. The floor of 
the tank is extended about 20 in. be- 
yond the wall and an outer ring, 3 ft. 
high, is welded to it having a radius 
18 in. greater than the wall of the 
tank. A closer plate is welded between 
the wall of the tank and the outer 
ring to form rectangular water con- 
duit circumscribing the filter tank 
and divided into three sections oppo- 
site the three center-well sections. 

Additional radial transite pipe are 
connected to welded nipples through 
the wall of the filter tank intermediate 
between the pipes which carry 
through from the center-well chamber 
sections. The orifices in these radial 
underdrains are so spaced that they 
serve equal areas of the bottom of the 
tank. Each segment of the chamber 
in the center-well is connected with 
its opposite segment in the outer cir- 
cuit by pipes laid under the floor of 
the filter tank; hydraulic gates con- 
trol these connections. Beyond these 
gates the pipes connect to a single 
20-in. effluent pipeline. 

Between the filter and the effluent 
control gate a 20-in. connection is 
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lime softening, filter unit. and coagulation tank. 


made through a gate to the discharge 
from the washwater pump. Beyond 
the control gate a controller is pro- 
vided just before connection is made 
with the 36 in. supply main to the 
St. Petersburg storage tank. Control 
of the rate of filtration is guided by 
an operator at the storage tank sta- 
tion, over 22 mi. away. When the 
filter requires washing, the hydraulic 
valve at this station is closed, the in- 
fluent valve to the filter from the 
coagulation tank is closed and the 
well field booster pump is operated 
to draw the water above the sand 
level in the filter down to the level of 
the washwater gutters. Enough of this 
water to fill the filtered water reser- 
voir under the areator is supplied 
through a pipe connection to the 
washwater line, and the balance of 
the water is delivered to storage. The 
filter is then washed in three sections, 
after which the three gates controll- 
ing the pipe systems of the three filter 
segments are opened, the booster 
pump is shut down and normal opera- 
tion of the plant resumed. 

Normal flow of the water for sedi- 
mentation in the lime tanks and the 
coagulation tank is upward through 
the precipitated materials. When de- 
sludging is required the connection 
to the drain from any one of the 
tanks is opened for a few minutes, 








thus allowing a discharge through the 
orifices of the radial pipe system at 
the bottom of the tank under the full 
head of water in the tank which is in 
excess of 20 ft. The operation re- 
quires only a few minutes each day 
on the lime tanks and once a week 
on the coagulation tank. 


Chemical storage and feed 


Chemical storage and housing for 
the feed equipment is provided by 
two welded steel standpipes. Conical 
bottoms of the storage bins are at a 
sufficient height above their concrete 
foundations to permit the installation 
of the chemical equipment below 
them. (Fig. 5) Weighing hoppers 
are mounted directly under the bot- 
tom of the storage bins and these dis- 
charge through dry feed machines 
into the solution apparatus. The 
smaller standpipe has capacity for a 
years supply of anhydrous ferric 
sulphate which is delivered to the 
storage section by its own bucket 
elevator. The larger standpipe used 
for lime, has a capacity of two car- 
loads and is also filled by means of a 
bucket elevator. 

Ferric sulphate is fed into a rubber 
lined tank in which a 40 per cent 
solution is kept agitated by a motor- 
driven paddle. The overflow is car- 
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I ig. 1. Treatment units in the plant, reading from left to right, are: lime softening tank, aerator and filtered water storage, 
The mixer standpipe had not yet been installed. 


ried to a second rubber-lined tank 
where it is diluted and then picked up 
through a_ perforated rubber h 
connected to the suction of a glass 
eductor. The eductor discharge is 
carried through a rubber hose to a 
glass tube inserted in the raw water 
line through an insertion cock. This 
system, after various other methods 
have been tried, has proved to be 
thoroughly reliable and requires a 
minimum of attention. 

A dry-feed lime slaker is installed 
in the base of the larger standpipe. 
Lime water, flowing through an open 
channel to a steel receiving well set in 
the ground near the aerator tank, is 
discharged through an eductor lead- 
ing into a straight riser pipe to the 
level of the areator tank platform. 
The flow at this point is divided into 
two conduits which deliver the lime 
through drop pipes into the center- 
wells of the tanks at the point of tan- 
gential introduction of the aerated 
water. 


Operating results 


The filter is operated at a rate of 
approximately 2.5 gal. per sq. ft. per 
min. when delivering 6.66 m.g.d. or 
4 the capacity of the pipeline. At this 
rate there is a total loss of head be- 
tween the water on the aerator floor 





Se} 


ant 
pr 
the 
he 


at 


ho 














Se pte mber 16, 1937 


and the water level in the filter of ap- 
yoximately 2.5 ft. When operating 
the plant at a rate of 7.3 m.g.d. the 
head loss goes up to 3 ft.; operating 
at 3.5 m.g.d., the loss is only 2 ft. 
The distributor pipe system in the 
bottom of the lime tanks was made 
of perforated transite pipe and there 
is a gradual incrustation of calcium 
carbonate on the sides of the holes. 
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to water treatment on an hydraulic 
grade substantially above ground sur- 
face elevations; (2) the demon- 
strated effectiveness of upward flow 
sedimentation which apparently aids 
materially in the completion of the 
chemical reactions; (3) the ease with 
which sludge can be removed from 
the various basins without interrup- 
tion of service; (4) the use of a ferric 
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Fig. 5. Mixer tank with special welded connecting pipes. At the left are the 


chemical storage tanks. 


At rates of operation from 3.5 to 
5 m.g.d., which require a flow of 
aerated lime-treated water to the 
tanks in parallel at rates of from 2.1] 
to 4.5 m.g.d., the lime tanks are 100 
per cent effective in removing the 
turbidity from the treated water. The 
suspended sludge can be seen readily 
at a depth of more than 7 or 8 ft. 
below the surface. 

The ferric sulphate dose is main- 
tained at about 0.6 gr. per gal., based 
upon the total raw and softened water 
supply to the coagulation tank, and is 
not sufficient to produce a visible floc 
in the mixer water delivered to the 
coagulation tank. However, contact 
of this water with the previously pre- 
cipitated ferric hydroxide floc pro- 
duces satisfactory results in the up- 
ward flow coagulation process. Some 
of the lighter floc is carried over to 
the filter at the higher rates of opera- 
tion, but filter runs are satisfactory 
considering that 7 m.g. of water are 
filtered between washes at-a final loss 
of head not in excess of 6 or 7 ft. 

The outstanding features of the St. 
Petersburg softening plant may be 
summarized as: (1) a design adapted 


salt added to a portion of raw water 
to augment the free carbon dioxide 
of the raw water by that released 
from the reaction with the bicarbon- 
ates contained in it to effect recar- 
bonation of the softened water; and 
(5) the relatively low expense of a 
plant of this type in producing a 
water with a hardness of about 100 
p-p-m. from a raw water having a 
bicarbonate hardness of 200 p.p.m. 

Operating results from January to 
July, inclusive, 1937, show that the 
average amount of lime applied to 
60 per cent of the water softened has 
been 1076 lb. per m.g. or 646 lb. per 
m.g. of the total water supply. The 
ferric sulphate dose to the 40 per cent 
of raw water bypassed has averaged 
247 lb. per m.g. or 99 lb. per m.g. of 
the total water. The average methyl 
orange alkalinities and soap hard- 
ness were respectively 183 and 180 
p.p-m. for the raw water and 90 and 
99 p.p.m. for the filtered water. 
The average pH of the filtered 
water was 7.9. Color of the filtered 
water has not exceeded 5 p.p.m. and 
analyses of the effluent show but a 


trace of iron. 
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The final cost of the plant, includ- 
ing the laboratory building, road- 
ways, ete. was about $134,000. 

The writer designed the present 
plant as well as the original installa- 
tion made in 1930. All the steel 
tank work was constructed by the 
Chicago Bridge & Iron Co., and the 
piping and concrete work was in- 
stalled by W. D. Berry, Inc.. St. 


Petersburg. Fla. 


Sodium Compounds 
For Coagulation 


Tue pH zones of floc formation of 
sodium aluminate and sodium zine- 
ate have been determined in distilled 
water and in synthetic water contain- 
ing varying concentrations of the 
sodium, calcium and magnesium, 
chloride, sulphate, and bicarbonate 
ions. In the case of both coagulants. 
according to a paper at the American 
Chemical Society meeting Sept. 7 by 
A. P. Black, R. A. Bardwell and 
B. W. Graham. the zone of floc 
formation in distilled water is quite 
narrow. 

The chloride ion is bound to exert 
little effect on either coagulants. The 
sulphate ions have little effect in the 
case of sodium zincate but broaden 
the zone for sodium aluminate on the 
acid side. Both the calcium and mag- 
neisum ions broaden the zone of floc 
formation for each coagulant on the 
alkaline side and have pH values too 
low for the precipitation of mag- 
nesium hydroxide to occur. 

The two coagulants were com- 
pared with respect to the reduction 
in residual hardness to obtained over 
that when no coagulant is used. 
Sodium aluminate exerts no appreci- 
able effect in case of water contain- 
ing only calcium hardness but exerts 
significant effects in the case of water 
containing magnesium _ hardness. 
With high magnesium waters, sodium 
aluminate and excess sodium car- 
bonate reduce residual hardness. 

Sodium zincate, on the other hand, 
is of little value in reducing residual 
hardness of either type of water. A 
slight reduction is noted in the case 
of waters high in magnesium hard- 
ness, but for high calcium waters 
the residual hardness is increased 
over that obtained when no coagu- 
lant is employed. 





































































































































































































466 ‘ENGINEERING NEWS-RECORD: 


September 16, 1937 





filter wash, lime-soda softening and automatic chlorination 


= LARGEST COMMUNITY still 
using unfiltered water from 
the Ohio River—Covington, Ky.— 
will abandon this practice on Octo- 
ber 15 when a 20-m.g.d. purifica- 
tion plant is placed in_ service. 
The new plant embodies several in- 
teresting design features including a 
combined top and bottom filter wash 
system, and a varying cross-section 
influent distribution flume which pro- 
vides even flow through full width of 
the tanks. In addition to filtration the 
plant provides facilities for lime and 
soda softening, the use of activated 
carbon for taste and odor control, 
and automatic ammoniation and 
chlorination. 

Covington supplies water to all the 
northern Kentucky communities ad- 
jacent thereto, except the city of 
Newport and the towns of Bellevue 
and Dayton. The population of the 
city, together with that of the out- 
lying communities served, is about 
95,000. In addition to the domestic 





Filtered Water for Covington 


by J. SrEPHEN WATKINS 


Consulting Engineer, Lexington, Ky. 


Ohio River supply will be treated in new plant employing top and bottom 


needs, there are numerous industrial 
and manufacturing plants which re- 
quire large quantities of water. Most 
important of these, from the stand- 
point of consumption, is the Standard 
Oil Co. refinery at Latonia which at 
present uses 5 m.g.d., but has re- 
quested permission to increase the 
daily draft to 8 m.g.d. 

The water supply is taken from an 
intake on the Ohio River in which 
there are two 7,000 g.p.m. electri- 
cally-driven centifugal pumps located 
in a dry well. Previous to the con- 
struction of the new plant, the water 
from these pumps was carried 
through 4,000 ft. of 30-in. main to a 
chemical building, at which point 
lime and alum were added as coagu- 
lents. The water then flowed by grav- 
ity from the chemical building to 
two sedimentation basins holding 
about thirty-five million gallons each. 
From these basins, located about 380 
ft. above the level of the river, water 
flowed to a third basin 25 ft. below, 


from which point it was drawn off }y 
gravity for the city’s supply. 

These three reservoirs were con- 
structed in the period 1887-89 under 
the direction of G. Buscaren, consult- 
ing engineer of Cincinnati. 

The new purification plant has 
been designed with the idea of using 
the two upper reservoirs as_ plain 
sedimentation basins; the third reser- 
voir was found to be the only satis- 
factory location for the filtration 
plant. The portion of this reservoir 
located immediately under the filtra- 
tion plant is being used as a clear 
well. All the structures of this plant 
are supported on columns from the 
bottom of this old reservoir which 
will be backfilled with the exception 
of the clear well and other occupied 
portions. 

In studying the design of this plant 
with the view of economy in opera- 
tion, it was found desirable to sep- 
arate the chemical building and 
filtration plant, the former being 


I ig. 1. Structures of the Covington purification plant are supported on columns from the bottom of an old reservoir which 
was backfilled with the exception of a portion under the filters (right) which will be used for clear water storage. 
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located at the end of the old reser- 
voir nearest the two remaining 
basins. The coagulation and settling 
hasins lie between the chemical build- 
ing and the filtration unit; the latter, 
with a capacity of 19.2 m.g.d., is 
placed at the outlet end of the old 
reservolr. 

The water from the Ohio River 
varies greatly in turbidity. At pool 
stave the turbidity is normally 10 to 
20 p.p.m., but after summer freshets 
and at flood stage it often reaches 
into the hundreds and even thousands 
parts per million. It was considered 
desirable, therefore, to retain the two 
upper reservoirs as primary sedi- 
mentation basins. This will provide a 
detention period of from four to 
seven days during which the heavier 
suspended matter can settle and thus 
furnish a raw water supply of more 
uniform character than could be 
obtained by pumping directly from 
the river. 

The present chemical building, 
located above these two sedimenta- 
tion basins, will remain and, while it 
is not intended to use chemical 
precipitation for these sedimentation 
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Fig. 2. General layout of the plant, and details of the tanks showing the inlet 


5 
flume and wall section design. 
basins, it may be found advantageous 
in emergencies. 


Treatment processes 


Water from the two upper reser- 
voirs and also that from the river 
pump line is carried to a common 
valve pit in which are located three 
electrically-operated valves. These 
valves, controlled from station in the 
filter plant, permit the withdrawal of 
raw water from either basin or 


directly from the river. From the 
valve pit the water passes through a 
venturi meter to a quick-mix basin 
in the chemical building. 

Chemicals will be delivered to a 
storage building in trucks and 
dumped into a receiving hopper from 
which point they will be carried by 
a pneumatic conveyor to the bins 
located above the feeding machines. 
Sufficient storage is provided for a 
carload of each of the chemicals 
used. The chemical feeders are con- 
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1g. 3. Coagulation basins are divided into two compartments separated by red- 
wood baffle walls, and fitted with paddle flocculators. 


nected to the bins with dust-proof 
extension hoppers and provided with 
hopper-type scales so that the exact 
amount of chemicals used can be 
determined. 

Alum will be used as the coagulent, 
with lime added to correct the pH 
value of the water. Excess lime and 
soda-ash softening, with recarbona- 
tion after sedimentation, is also pro- 
vided. The hardness of the Ohio 
River water at this point is usually 
around 100 p.p.m., but when the 
river remains at pool stage for any 
great length of time the hardness 
often increases to a point in excess 
of 200 p.p.m. Under normal condi- 
tions, the plant will be operated so 
that the hardness of the finished 
water will be maintained at about 
100 p.p.m. 

Activated carbon will be used to 
control tastes and odors in the water. 
The feed is so arranged that carbon 
can be applied to the quick-mix basin 
or in the filter influent flume between 
the recarbonation chambers and the 
filters. 

From the quick-mix basin water 
is carried through two 36-in. pipes 
which are provided with sluice gates 
to control the flow to either or both 
of the coagulation and sedimentation 
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basins which are arranged in paral- 
lel. The coagulation basins are pro- 
vided with concrete flumes across the 
entrance ends so that the water enters 
at the end of the flume near the divi- 
sion wall between the two basins. In 
order to provide an even flow of 
water throughout the entire width of 
the coagulation basins, a flume of 
varying cross-section has been pro- 
vided across the end of each coagu- 
lation basin. An adjustable steel plate 
weir is also provided so that the 
level of the water in the flume may 
be maintained at a slightly higher 
elevation at the inlet end of the 
flume than at the outlet end. 

The coagulation chambers are 34 
x 90 ft. in plan, with a 15-ft. water 
depth. In these chambers are two 
rows of paddles revolving about a 
horizontal axis in such manner that 
the paddle at the lowest part of its 
revolution is traveling toward the in- 
coming water. The coagulation cham- 
bers are provided with redwood 
baffles to prevent  short-circuiting, 
and are separated from the sedi- 
mentation basins by baffles which 
promote the flow of water across the 
entire width of the basins. 

The sedimentation basins are 
square, each being 90 x 90 ft.. with 
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|. Filter wash system details showing the arrangement of the combined top and bottom sand washing devices. 


a 15-ft. water depth. These basins 
are provided with rotary sludge 
scraping equipment which permits 
continuous removal of the sludge. It 
is recognized that there will be some 
dead corners due to the use of square 
basins, but the square design fitted 
this particular location to a much 
better advantage than either the 
round or rectangular. 

When operating at normal plant 
capacity the detention period, using 
both coagulation basins, will be 68 
min., and the velocity 0.66 ft. per 
min. The detention period in the 
settling basins will be two hours and 
twenty-seven minutes, and the veloc- 
ity of travel, 0.66 ft. per min. 

For preammoniation and _pre- 
chlorination, manual feed machines 
have been provided. 

The quick-mix basin, located below 
the floor of the chemical building in 
the end nearest the coagulation cham- 
bers, has a detention period of about 
2 min., based on normal plant 
capacity. 

The structural design of the coagu- 
lation and settling basins is rather 
unusual insomuch as the basins are 
supported by spirally reinforced con- 
crete columns and are of flat slab 
construction. The exterior walls are 
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designed as cantilevers and the flat 
panels adjacent to these walls rein- 
forced to take the load due to water 
or earth pressure on the walls. 


Filter design 


The water from the recarbonation 
chambers is carried through concrete 
flumes the entire length of the filter 
gallery. The connections between 
these flumes and the filters are of cast 
iron pipe and are controlled by 
hydraulically operated valves. The 
filters are designed according to the 
usual practice, having cast iron lat- 
erals, 18 in. in depth of gravel and 
27 in. of sand. The sand has an effec- 
tive size of not less than .38 nor 
more than .45 millimeters with a uni- 
formity coefficient of 1.65. 

The filters are provided with a top 
wash system constructed of cast iron 
pipe and located at a level 2 in. above 
the normal elevation of the filter 
sand. The washing arrangement con- 
sists of 2-in. cast iron laterals on 30- 
in. centers, which are drilled on the 
horizontal diameter with 4}-in. holes 
on 6-in. centers. The purpose of this 
arrangement is to secure opposing 
jets and thereby scour the top laye: 
of sand so as to keep it clean at all 
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Fig. O. Designed for easy access and maintenance, the filter pipe gallery provides 
714 ft. of headroom and 8 ft. of clear width. 


times and prevent accumulation of 
mud balls. The top wash system is de- 
signed for an effective maximum rise 
of 12 in.; the bottom wash is de- 
signed for a rise of 32 in. It is be- 
lieved, however, that with the top 
wash system in operation, the rise of 
washwater coming from the filter 
laterals at the bottom will not need 
to be more than 20 to 24 in. All 
filters are equipped with concrete 
wash troughs. 

The effluent from the filters in each 
wing is carried through a concrete 
flume below the pipe gallery floor to 
a common duct in the center of the 
building. In this duct there is con- 
structed a concrete venturi flume 
which will permit automatic am- 
moniation and chlorination. There 
are two machines each for post am- 
moniation and post chlorination, lo- 
cated in rooms on the filter gallery 
floor. Directly below these rooms, 
space for the storage of chlorina and 
ammonia is provided. Dial scales, lo- 
cated in the storage rooms for weigh- 
ing, are provided with extension con- 
nections so that the scale readings 
can be obtained on the filter gallery 
floor. The cylinders will be connected 
from the storage rooms to the chlori- 
nators and ammoniators. 

The total storage provided for fil- 





tered water is eight million gallons. 
This consists of a clear well at the 
filter plant of four million gallons ca- 
pacity, and two equalizing reservoirs 
in the city, one of three million gal- 
lons capacity and the other of one 
million gallons capacity. 


Piping and valves 


All piping in the pipe gallery, with 
the exception of the pressure lines 
for hydraulically operated valves, is 
cast iron. Flanged pipe is used on all 
lines with the exception of the waste 
which is bell and spigot. The piping 
in the gallery has been so arranged 
that there is 74 ft. clear headroom 
under the piping and about 8 ft. of 
clear width down the center of the 
gallery. This will permit easy access 
to all valves and piping for main- 
tenance purposes. 

All valves in this filter plant are 
hydraulically operated with the excep- 
tion of the three raw water control 
valves previously mentioned. The 
pressure water for the hydraulically 
operated valves is maintained at 50 
lb. by a pressure control and relief 
valve. 

There are two instrument panels 
located near the entrance to the filter 
building, on which are mounted the 
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indicating, recording and _ totalizing 
(1) 
the amount of raw water entering the 
plant; (2) the amount of washwater 
used; (3) the quantity of finished 
water passing through both the 24- 
and 30-in. mains to the city: and (4) 
the amount of water used for the top 
wash. A water level indicator is also 
included which level in 
each of the equalizing reservoirs. 

In addition to these instruments lo- 
cated on the instrument panels there 
are two illuminated washwater gages 
set at either end of the filter gallery. 
These show the rate of rise and the 
depth of washwater in the reservoir. 
There is also a clearwell recorder lo- 
cated near the central part of the 
building. In the chemical building 
there is a recording thermometer on 
the raw water supply. 

The operating tables 
structed of domestic marble having 
a black marble top and gray marble 
base and ends; the access doors are 
of steel. On these tables are mounted 
loss-of-head and_ rate-of-flow 
and controls for the influent, effluent, 
waste, washwater and rewash valves. 
There are also pushbutton controls 
on the tables for the top wash pump. 

The chemical and _ bacteriological 
laboratory is located on the second 
floor of the filter building. This lab- 
oratory consists of a main laboratory 
room and a smaller preparation 
room. Sample lines are provided to 
the laboratory from which the chem- 
ist can draw samples of the raw, set- 
tled and finished water. 


venturi meter registers showing: 


shows the 


are con- 


gagces 


Architectural features 


The buildings of the purification 
works are of a modernistic style of 
architecture and constructed of a 
light buff brick with limestone trim. 
Large glass windows are used, par- 
ticularly in the filter wings, in order 
to obtain as much light as possible, 
while over the filter gallery a clere- 
story is provided in order to light the 
central portion of the gallery. 

In the central part of the building 
between the two filter wings, the in- 
tersection of the aisles of the filter 
gallery and the main corridor across 
the building are treated as intersect- 
ing barrel arches. This portion of the 
building is provided with a hung 
ceiling to a point 11 ft. above the 
floor. From this height to the floor 
the central portion of the building, 
or rotunda, is finished in Texas cor- 


















































































































































































































































































































































































dova shell and cordova cream lime- 
stone. The upper part of this interior 
limestone forms a trough for the in- 
direct lights used in illuminating this 
portion of the building. The rotunda 
is octagonal in shape and on the four 
corners are carved stone panels of 
about three-fourths life size, depicting 
the progress of the science of water 
purification. 

In the center of the rotunda there 
is a marble fountain supplied with 
water from the clearwell. This foun- 
tain is so constructed that the water 
is entirely under glass with concealed 
lights below. The floor of the rotunda 
and filter galleries is terazzo in pat- 
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terns formed with varying shades of 
green and gold. The interior of the 
filter galleries to a height of 11 in. 
above the floor is lined with a light 
sea green terra cotta. The interior of 
the chemical building is constructed 
of glazed brick tile. These buildings 
are designed with the idea of provid- 
ing interior surfaces that can be 
readily cleaned at all times. 


Cost and personnel 


This project, costing $810,000, 
was financed with the aid of PWA 
which provided a 45 per cent grant: 
the city raised its share of the funds 








Pipe Coating Resistance 


To Soil Corrosion 


Report of long-time field tests on metallic and 


other non-bituminous coatings for underground use 


( : ENERAL conclusions drawn from 
tests conducted” since 1922 


on metallic and other non-bituminous 
coatings to determine their suitability 
for the protection of structures ex- 
posed to corrosive soils are reported 
by Kirk H. Logan and Scott P. Ewing 
in National Bureau of Standards Re- 
search Paper No. 982. Coatings in- 
vestigated included lead, aluminum 
(calorized), zine (galvanized), mill 
and foundry scale, and miscellaneous 
non-metallic coatings. 

It was concluded that lead coating 
in general is not suitable for protect- 
ing steel pipes. Although in the early 
stages it reduces corrosion. after the 
lead coating is penetrated the rate of 
penetration of the steel is often ac- 
celerated, so that in many cases the 
pipe wall will be penetrated earlier 
on the lead-coated than on the bare 
steel pipe. 


Seven soils tested 


Specimens of pipe calorized by 
both the powder (dry) process and 
the dip (wet) were placed in seven 
soils in 1924. The powder-calorized 
coating was more effective in reduc- 
ing pitting, although it allowed 


greater loss of weight than the dip- 
calorized coating. On the whole, cal- 
orizing made the pipe more resistant 
to soil corrosion, but did not prevent 
pitting in any soil. In most cases there 
was little difference between the rates 
of corrosion for ferrous pipe with 
and without mil! scale. Of a group of 
non-metallic and non-bituminous 
coatings, vitreous enamel and hard 
rubber afforded the best protection 
over a 2-year period of exposure. 


Galvanized metals 


Tests of galvanized ferrous pipe 
and sheet were undertaken in order 
to determine the effectiveness of vari- 
ous thicknesses of this type of coat- 
ing in withstanding soil action, and 
to ascertain whether or not one base 
metal was superior to another when 
the same weight of zinc was applied 
to each. 

The galvanized iron prepared by 
the hot-dip process includes an outer 
layer of nearly pure zinc, a middle 
zone of one or more alloys of zinc 
and iron, and finally the metal to 
which the zinc was applied. The thick- 
ness of the alloy layer depends upon 
the methods used in galvanizing, and 





NEWS-RECORD: 






September 16, 1937 


from the proceeds of the sale of wate; 
revenue bonds. 

The work is now about 90 pe 
cent complete and it is expected that 
a formal opening of the plant || 
be held sometime in the latter part 
of October. 

The writer is consulting engineer 
on this work, and from his office J. 
Sanders Parker and H. H. Catchins 
are serving as design engineer ay 
resident engineer, respectively. The 
Charles H. Tompkins Co., Washing. 
ton, D. C., is general contractor for 
the structures and E. W. Bacharach 
& Co., has the contract for installing 
the filter equipment and piping. 


to some extent on the character of 
the base metal. It is not practicable 
to apply an exact amount of zine or 
to apply the zinc as a perfectly uni- 
form coating by the hot-dip process 
as used commercially. 

For these reasons, and because of 
non-uniform soil conditions, some 
dispersion of the data for what is 
nominally the same weight of coating 
is expected. The determination of the 
effect of each factor in the corrosion 
of galvanized specimens under field 
conditions, therefore, would be prac- 
tically impossible, even with a large 
number of specimens. 


General conclusions 


It was stated that only general 
conclusions may be drawn and these 
were as follows: 

Over a 10-year period, the rates of 
loss of weight of galvanized steel were 
from one-half to one-fifth the rates 
for bare steel. 

Galvanized steel corrodes most rap- 
idly in poorly drained acid soils and 
in those containing a considerable 
amount of soluble salts. 

For long periods of exposure, thick 
zinc coatings are superior to thin 
ones. A coating of 2.8 ounces per 
square foot of exposed surface pre- 
vented the formation of measurable 
pits in all but one soil for a period of 
ten years. 

The type of ferrous metal to which 
the zinc is applied does not have an 
appreciable effect on the rate pf cor- 
rosion of galvanized materials during 
the first ten years of exposure. 

The rate of corrosion of galv.:nized 
steel is lower than that of either zinc 
or steel alone. 
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Experience with Wells in Fine 


by E. T. ARCHER 


Consulting Engineer, Kansas City, Mo. 


In ten years’ service the capacity of Amarillo’s well system has increased by 
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virtue of continuous gravel-walling and recharge of groundwater by impounding 


EN YEARS’ EXPERIENCE with the 
7. system of Amarillo, Tex., 
shows that the problem of obtaining 
a continuous supply of water from 
fine sand and silt formations has 
heen solved successfully. Ten years 
azo, 1 had occasion to go into this 


problem carefully 
with the late Wyn- 
koop Kiersted, who at 
the time investigated 
its application to Am- 
arillo and constructed 
a system of wells de- 
signed to overcome the 
difficulties of clogging 
to ultimate failure of 
supply. A present 
study of the condi- 
tions of this installa- 
tion at the end of a 
ten-year period of op- 
eration should be of in- 
terest to city water offi- 
cials as well as to all 
others concerned with 
the same problem. 

Briefly, since 1927, 
when Amarillo com- 
pleted its present 
groundwater supply, 
the system has _ not 
only given continuous 
service but has in- 
creased in capacity in 
proportion to enlarged 
demands, the popula- 
tion having increased 
from 25,000 to 50,000. 
No addition to the 
city’s water-producing 
facilities has been 
made during this pe- 
riod, 

The city is located 
in the semi-arid re- 
gion; rainfall is so 
light that surface sup- 
plies and reservoir im- 


pounding are out of the question. 
Wells are the only dependable sup- 
ply source. But until the present The 
water supply was built the city con- 
tinually faced a water shortage, as 
demand had outgrown the produc- 








1--Dis charge 


-6" 


--30" Casing cuts 
off ground water 


a 
ee 5 
ss 
> 2, 


4292 Se 
te 


So 


eo) 
Ce Pe.ePe 


oe 


2 © toc 
6 


° 


bsogeS 
oo 


Motor=- Drive 
Air Lift Pump 


Wells at the Amarillo waterworks in which open screens are 
used, The fine sand drawn through the screens and ejected is 
gradually replaced by gravel introduced at the top of the casing. 


tion of the existing wells and the ten wells 


yield of the underground strata in 
that section. 

present 
well system located 164 miles from 
the city in the valley of the Palo 
Duro Canyon, consists of a series of 
constructed around an 


lake-and- 


supply, 


artificial lake. (See 
ENR, June 2, 1927, p. 
904. ) This location 
was chosen and the 
plant designed by Mr. 
Kiersted, who con- 
ducted a series of tests 
covering an area of 
several miles around 
the city. 

The Palo Duro 
River rises near the 
New Mexican border 
and meanders across 
the state to a connec- 
tion with the Red 
River near the Okla- 
homa line. Its lower 
course is marked by 
arroyos and deep can- 
yons eroded to the Red 
Beds, while the upper 
course, filled with silt 
and sand from wind 
erosion, presents only 
a small depression be- 
low the natural level 
of the ground. It is on 
this upper section that 
the new supply was lo- 
cated. The tests showed 
a depth of 175 ft. to 
the Jurassic beds; the 
lower 80 ft. of this 
filled depth consists 
of exceedingly fine 
sand (passing 50 to 
100 meshes per inch, 
averaging 80), which 
is overlain by sand, 
silt, clays and other 
eroded material. The 


































































































































































































































































































































































































































































lower stratum of fine sand is tapped 
hy the ten wells, which are of gravel- 
wall construction. 

In order to insure the permanency 
of this well supply a dam 42 ft. in 
height carried down to an imper- 
vious stratum was constructed across 
the Palo Duro Canyon, creating a 
reservoir of 500 acres. For the first 
four or five years no water was im- 
pounded in this reservoir, but there- 
after water began to accumulate and 
at one time it rose to within 6 in. of 
the spillway. As the level of the im- 
pounded water falls after any use, 
large areas of the bottom and sides 
often are exposed, and under the 
intense heat of summer the drying 
silt cracks; when the water level 
again rises, water percolates through 
into the lower sands, replenishing 
the supply tapped by the wells. 

It is this continuous accumulation 
of the flow of Palo Duro Canyon and 
adjacent territory, augmented by the 
storage in the artificial lake, that 
maintains the underground supply. 


Open screens in wells 


The wells proper are of unique 
design, a distinct departure from the 
standard practices of gravel-wall 
wells of that day, inasmuch as they 
reversed the accepted practice of 
holding out the fine sands by fine 
screens. Open screens are used, 
through which fine sand is drawn. 
As this sand is ejected from the well 
it is gradually replaced by gravel. 
The well is developed by a system of 
air injections which are followed by 
air-lift and backblowing operations. 
After all the fine sand has been re- 
moved centrifugal pumps are con- 
nected. This method of construction 
and development was perfected by 
P. S. Judy of the Air Made Well Co. 

To develop these wells required 
introducing into each well ten car- 
loads of screened gravel, ranging in 
size from } to 1} in., and averaging 
3 in. After completion, the wells 
were backblown at frequent inter- 
vals. At the present time they are 
backblown every six months, each 
backblowing requiring half a yard 
of gravel to replace the fine sand 
extracted. 

At the time of completion of the 
wells, tests to determine the outward 
movement of the gravel showed that 
in some instances it had traveled as 
much as 28 ft. from the well. There 
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seemed to be no uniformity of the 
flow of the gravel in any one direc- 
tion. In some instances the gravel 
went all in one direction, usually 
against the flow of the water. 


Well capacity increased 


When the wells were first put into 
service they gave a capacity of 160 
g.p.m. This increased under the sub- 
sequent backblowing and_replace- 
ment of fine sand and at present they 
will deliver 700 g.p.m. each. Eight 
of the wells continue to be operated 
by airlift; two have centrifugal 
pumps. The water passes through 
sand traps at the wells and is trans- 
ported through gravity pipe lines to 
a ‘small storage reservoir, whence 
two high-lift centrifugal pumps oper- 
ated by 150-hp. motors force the 
water against 100-ft. head through a 
30-in. pipe to a reservoir in the 
city. 

The city’s water supply demand at 
the time of completion of this project 
was 2} m.g.d. At present the sum- 
mer demand averages 6.4 m.g.d., 
with a maximum of 9 m.g.d. on July 
27, 1937. 

The plant is operated by electricity 
purchased from the local utility on 
the basis of 1.8lc. per kwh. For an 
average of five months during the 
past year the cost per 1,000 gal. was 
as follows: Production, 1.626c.; 
transmission, 1.969c.; distribution, 
1.030c.: total, 3.625c. Consumer 
rates ranging from a maximum of 
27c. per 1,000 gal. down to 12c. pro- 
duce ample revenue to operate, 
maintain and finance the water 
department. 

Some four years after starting 
operation of the system and before 
any water had accumulated in the 
surface reservoir, the city officials 
became fearful that the supply might 
decrease as it had done in their 
earlier wells. They therefore devel- 
oped a water supply 2} miles from 
the city by building five wells of or- 
dinary type and equipping them 
with turbine pumps. These five wells 
gave an initial capacity of 5 m.g.d., 
receded quite rapidly, and at the end 
of four or five months gave out en- 
tirely. By allowing them to stand 
idle for several months the opera- 
tion could be repeated, but the ini- 
tial capacity of the wells was less at 
each operation and at the present 
time the maximum starting quantity 
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is only one-half of what i: 
the beginning and operati 
continue only about two months. The 
cost of the operation has j; 
until it exceeds the cost of operat; 
of the supply at Palo Duro, indi, 
ing that the sands have jac 
around the screens and have 
runners of the turbines. 

The outstanding engineerin» {,, 
ture of the Palo Duro supply is \}, 
fact that at the end of a period 
ten years of operation the supp! 
greater than at the beginning. ¢ 
onstrating that it is possible here 4, 
extract a million gallons per d 
per well from a stratum of 8) ft, oj 
exceedingly fine sand. The nevatiy. 
experience with the wells nearer th 
city would indicate that thes 
sults can be secured only from a wel! 
development in which the fine sands 
are continuously extracted and 


placed with gravel during the 
operation. 
Acknowledgment 


The plant is managed and main- 
tained by H. R. Smith, city manager, 
to whom the writer is indebted for 
many courtesies extended in the co! 
lection of the data required for this 
article. Appreciation is also ex. 
pressed to A. B. Moss of the Water 
Department, Jack Wyatt, city chem. 
ist, and Ross D. Rogers, mayor. 


Fluorine at Topeka 
Reduced by Treatment 


S ournwest water supplies in man) 
places contain fluorine, but Topeka. 
Kan. has no worries on this score. 
According to Daniel W. Rupp, water 
production engineer, who has been 
making fluorine tests on 10-day com- 
posites for years, the Topeka suppl 
does not contain enough of this 
chemical to cause mottled teeth in 
children. The water softening treat- 
ment consistently removes more than 
one-third of that found in the raw 
water. The maximum in the untreated 
water since 1935 has been 1.2 p.p.m. 
and the minimum 0.07. The average 
in 1935 was 0.48 reduced to 0.56 
p-p-m.; in 1936 the reduction was 
from 0.72 to 0.40 p.pm., and for 4 
months this year the reduction was 
from 0.95 to 0.55 p.p.m. Up to 2 
p-p.m. is generally not considere¢ 
troublesome. 
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STEEL PIPE LINE OF 20 IN. DIAMETER BEING FLOATED INTO POSITION BEFORE SUBMERGENCE. 


Floating a Water Intake Into Place 
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Photos by S. R. Dresser Mfg. Co. 





Pipe sections joined with flexible couplings on lake shore are floated into 





ATER intake lines of 12- and 

20-in. steel pipe, carried off- 
shore into Lake Erie for more than 
600 ft., were quickly and economi- 
cally placed by joining sections of 
pipe on land and floating them into 
position. This installation was made 
possible by the use of flexible bolted 
harness couplings, and by capping 
the offshore end of pipe so that air 
was entrapped to provide buoyancy. 
Pipe laying operations were com- 
pleted in one day, after the pipe had 
been coupled in 120-ft. sections. 

The intake lines were installed to 
furnish water to the Union Salt Com- 
pany Plant in Cleveland, and replaced 
an intake conduit opposite E. 65th 
St. that was covered by the city as 
the result of land reclamation activ- 
ity along the lakefront. Because of 
operations, a considerable 
amount of material was washed into 
the old intake. 

The steel pipe, }-in. thick and 
spiral welded, as purchased in 40-ft. 
lengths and coupled on shore in 
1 20-ft. The 
then stacked on top of each other in 


filling 


sections. sections were 


position and then sunk by releasing entrapped air 





a shallow trench at the water's edge. 
From this position they could be 
easily pulled into the water. The 
12-in. line was 814 ft. overall with 
about 640 ft. under water. The 20-in. 
line was 814 ft. overall with about 





Fig. 2. Flexible couplings with har- 
ness bolts used in the assembly 
of 410 ft. pipe lengths. 





640 ft. of this length under water. 

The couplings used for joining the 
pipe were standard make of flexible 
pipe joints, of sleeve-type construc- 
tion. In this joint, the pipe ends are 
“stabbed” into a center ring, flared 
at each end. Against and under these 
flares, wedge-shaped rubber gaskets 
are fitted. Follower rings behind each 
gasket, connected with bolts, exert 
pressure against the gaskets when the 
bolts are drawn up. This in turn 
causes the gaskets to compress tightly 
around the pipe, affording a flexible, 
water-tight connection. 

As shown in Fig. 2, harness bolts 
were used on these intake lines as 
auxiliary equipment to lock securely 
together adjoining pipe sections 
against the severe weaving action of 
the waves, as well as lowering stresses 
and movements after installation. 
There are four bolts to each coupling, 
located equi-distant around the cir- 
cumference and they are alternately 
attached to adjoining pipe sections. 
To preserve the flexibility of the 
coupling the harness bolts are secured 
with about one inch “play.” 









































































































mem 
Fig. 3. Flange cap, fitted with a 2 in. 
valve and nipple, secured to 


the offshore end for admitting 
water. 


The pipe laying operations were 
handled with the aid of a floating 
crane and a crawler crane on the 
shore. The position of the former was 
governed by two cables attached in 
“V" fashion from crane to shore, 
which were paid out as required. 
Wood piles, driven in the lake along 
the line selected for the location of 
the intake, were used to guide the 
pipe as it was towed into position, 
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to a cable on the floating crane, which 
moved out into the lake and thus 
pulled the pipe forward. When the 
shore end of this section had reached 
a point just a few feet from the 
water's edge, the second section of 
pipe was connected and the entire 
assembly was again moved another 
120 ft. This procedure was continued 
until all sections were moved into 
position. 

The pipe line was made buoyant 
by sealing the outer end of the first 
sections with a flanged cap before the 
pipe was pulled into the lake. A two- 
inch globe valve inserted in this cap 
provided a means of permitting water 
to enter the line when the time arrived 
for sinking it. The pipe line, filled 
with air, floated on the lake surface 
about two-thirds submerged. While 
it was impossible to determine if any 
leakage occurred, the fact that the 
pipe did not lose its buoyancy makes 
it almost certain that the line was 
tight throughout. 

The shore end of the final length of 
pipe was held up above the surface 
of the lake so that no water could 
enter. When the entire intake was in 
position, water was admitted through 





Fig. 4. Opening the valve on the offshore end permitted water to enter slowly 


and gradually sink the pipe. 
until the air was displaced. 


Actual start of the work was delayed 
several days awaiting a calm lake 
and an off-shore wind, so as to sim- 
plify construction work and make 
unnecessary precautions against the 
pipe or floating crane being forced 
back toward shore. 

Operations were started by attach- 
ing the end of the first section of pipe 


The shore end was held up above water 


the valve on the offshore first to pre- 
vent air from being trapped in the 
pipe. As the line filled with water, it 
gradually settled into a_ shallow 
trench previously excavated on the 
like bottom. The pipe was sunk to a 
depth of about 17 ft. 

A row of piles was driven on the 
side opposite that of the guide piles 
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and a diver then nailed cross 
between the two rows of piles to kee 
the pipe line from shifting verti. |), 
The trench was then back-filled \ jt) 
sand. 

The land end of the intake | 
nated about 15 ft. from the shor+ and 
here the final connection was 


ide 
to the land section which had |yee) 
made previously. This work was (on, 
under water by a diver. 


Direction and personnel 


The intake lines were installed fo; 
the Union Salt Co. by the city of 
Cleveland, division of engineering. o| 
which Robert Hoffman is chief ey 
gineer. Design and construction were 
under the direction of Burks Oakley. 
engineer in charge of lakefront de- 
velopment, and Arthur E. Stevens, 
assistant engineer. General contractor 
on the job was the American Con- 
struction Co. of Cleveland. 


Singapore Water Losses 
Held to Low Figure 


Accountine for 95.1 per cent of the 
water delivered into the distribution 
system during the year 19306, the 
Singapore municipal waterworks be- 
lieves that this may be a world record. 
The average daily consumption at this 
place was 17,000,000 gal., 93.5 per 
cent of which is metered and 1.6 per 
cent estimated. 

In the annual report of the depart- 
ment, D. J. Murnane, engineer, states 
that this figure for the year is actually 
3.6 per cent more than 1935, and the 
best ever recorded in the history of 
the department. The water was 
metered by venturi meters where it 
passed into the distribution system 
from two purification plants; at one 
of these plants the Venturi meter 
checks the slip on triple-ram pumps. 
and the figures regarding slip are 
good. Of the total amount of water 
so supplied to the distribution system. 
93.5 per cent was registered on con- 
sumers’ meters; 1.6 per cent is esti- 
mated to have been used by the fire 
brigade and in flushing mains, etc. 

Assuming that 3 per cent of the 
balance was under registration of 
consumers’ meters, said Mr. Murnane, 
the remainder represents a leakage 
of less than 80 gal. per inch mile per 
day on the distribution system. 
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FIG. I. SPRAYING IS AN EFFECTIVE 











Vosquito control activities, in which 
engineers play an important part, 
are widespread in this country. Var- 
ious regions have their special prob- 
lems because of the different species 
and habits of this pest. Principal 
measures of control are improvement 
of natural drainage, regulation of 
water levels, and application of oil 
or lethal sprays. This article de- 
scribes the technique used in moun- 
tain areas. For a complete discussion 
of other mosquito control methods 
see ENR, July 23; Aug. 6, 13, 20, 27; 
Sept. 3, 10, 17; 1936. _—EpiTor 


. HE MOSQUITOES which are com- 

monly referred to as “mountain 
mosquitoes” or “snow mosquitoes,” 
occurring at high altitudes and in 
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CONTROL 


Associate Entomologist, Bureau of Entomology and Plant Quarantine, U. 


cide spray, drainage ditches and water level manipulation 
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Mosquito Control in the Mountains 


by H. H. Stace 





Vicious pests which hatch in melting snow pools are combatted with larvi- 


hatch early in spring soon after the 
snow begins to melt, and occur in 
great numbers. They persist in 
myriads for several weeks, dealing 
misery to man and beast over beauti- 
ful recreational areas in the high 
mountains of the United States, the 
prairie and lake country of Can- 
ada, and the mountain and tundra 
country in Alaska. Young caribou, 
colts, and calves have been killed by 
their attacks and many a vacation 
and fishing trip has been ruined by 
their unwelcome presence. 

It is hard to understand why man 
has tolerated such 
long without doing much about it, 
but areas where control of these in- 
sects has been attempted are exceed- 
ingly few. Perhaps their active season 


tormentors so 
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these species often can be controlled 
at moderate cost. Be that as it may, 
in these times when more and more 
of our people are seeking the pleas- 
ures of out-of-doors recreation, it 
is opportune to discuss the problems 
and possibilities of mosquito control 
in mountainous districts which have 
been dedicated to public use. 

Since the mountain species of 
mosquitoes have the peculiar habit 
of laying their eggs directly on 
ground which, in season, is normally 
covered by snow water or spring 
freshets, the habitat aspects of con- 
trol are comparatively simple. In the 
fact that there is but one brood each 
year we find a great difference indi- 
cated between these species and the 
and 


salt-marsh, artificial-container, 


northern latitudes, belong to the of two or three months is thought to malaria types of mosquitoes, all of 
enus Aedes. Unlike other species, be too short, or their range of activity which produce several broods an- 
they lay their eggs on the ground, too limited to be considered seriously, nually. However, the inaccessibility 


produce only one brood a year which 





or it may not be widely known that 


of the breeding areas and the great 














































































































































































































































numbers of wrigglers produced more 
than tax the ingenuity of the engineer 
who attempts their control. 

Minor differences of habit are, of 
course, to be found among the sev- 
eral species of Aedes mentioned: A. 
fitchii, A. hexodontus, and A. abor- 
iginis are found together in shallow, 
grassy pools or even in small holes 
made by the hoofprints of horses and 
cattle; A. communis is found at the 
higher elevations along the margins 
of the larger and more open mead- 
ows: and A, ventrovittis, a vicious 
biter, is found at very high elevations 
in small pools of snow water. On 
some mountain areas, wrigglers of 
all stages may be found over a period 
of two or three months, giving the 
layman the impression that more 
than one brood is developing. 

The explanation is that some of 
the species develop much more slow- 
ly than others, and some in much 
colder water than others. A. intrudens 
passes the larval stage in water near 
the freezing point, develops at a 
rapid rate compared with A. hexo- 
dontus, A. prionips, and A. pullatus, 
and is on the wing long before the 
latter species. Some species show a 
decided tendency to migrate down- 
ward from high elevations, while 
others travel mostly upward. All of 
these facts must be borne in mind 
in efforts to protect a mountain hotel 
or recreational center. These differ- 
ences in habit serve to illustrate the 
importance of collecting adults and 
having them identified by experts in 
order that the breeding areas may 
be accurately determined. 
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One broad principle of mosquito 
control applicable to these species is 
the necessity of carefully inspecting 
every bit of water or swampy ground 
to locate wrigglers. When found they 
should be killed by spraying about 
20 gal. of a light fuel oil per acre 
of water surface. (Fig. 1.) As with 
the species more frequently con- 
trolled, it is necessary to apply the 
oil by means of a fine spray rather 
than in a stream, and to make sure 
that the water surface is completely 
covered with an oil film. The use of 
pyrethrum larvicide at the rate of 
about 50 gal. per acre is perhaps 
more desirable than spraying with 
oil because it is not injurious to ac- 
quatic vegetation or animal life. 
Pyrethrum larvicide (ENR, Aug. 
13, 1936, p. 228), is made up to con- 
tain 66 per cent of kerosene or a 
similar light petroleum oil contain- 
ing pyrethrum extract (equivalent to 
1 pound of pyrethrum flowers to the 
gallon of oil) and 34 per cent of 
water containing from 3 to 5 per 
cent of soft soap. The ingredients are 
mixed by violent agitation, thus form- 
ing an emulsion which mixes readily 
with water. For use in_ killing 
mosquito larvae and pupae, this 
stock solution is diluted with from 
10 to 15 times its bulk of water and 
sprayed on the mosquito-breeding 
pools. Because a considerable amount 
of treating may be necessary before 
the snow has melted sufficiently to 
permit transportation of drums of oil 
or larvicide to the breeding areas, it 
is desirable that materials for this 
purpose be stored on the ground 


NEWS-RECORD: 





September 16, 





More permanent control of 1). 
tain or snow mosquitoes can be (i; 
ted by another method, which | 
on the fact that the breeding groin 
of these mosquitoes are flooded 
for a few weeks in the spring ani 
dry up completely after early 
mer. If an area either remains dy 
or remains flooded throughout the 
season, these species can not exist 
on it. Bodies of water, whether larve 
or small, that naturally have jer. 
manent water levels can therefore | 
ignored in efforts to control thes 
pests. Also, bodies of water that }ia\, 
heretofore served as a habitat {0 
these pests can be prevented from 
doing so in the future by artificial], 
maintaining them at a_ permanent 
level. Measures for the latter pur. 
pose, incidentally, aid in the propa- 
gation of wild life. 

Surrounding many mountain ponds 
and lakes are meadows of varying 
sizes, but slightly higher in elevation 
than the ponds. Early in the spring 
these meadows are flooded to a depth 
of several inches with ice-cold water, 
which drains from the surrounding 
banks of snow. (Fig. 2.) Upon 
spection, this water is often found 
to be teeming with mosquito larva: 
and, on many inaccessible areas, 
adults may emerge from it even |e- 
fore roads and trails have been 
cleared of snow. 

Considerable remedial work of a 
semi-permanent nature can some- 
times be done in either of two ways: 
(1), the level of the lake may |x 
maintained by providing an adequate 
outlet to carry off surplus wate: 


Fig. 2. Mosquitoes hatch in the melting snow which forms pools of water. The two views of the same spot were taken 
six weeks apart, during which time myriads of pests emerged. 














Fig 


whi 
of 1 
dar 
out 
hol 
anc 
alo 





September 16, 1937 


ad 


é on ges ] 


‘ENGINEERING 


NEWS-RECORD: 477 


Fig. 3. Drainage system consisting of seepage ditches at the bases of hills and laterals to the lakes minimized breeding 


which rises above the normal margins 
of the lake in spring; and (2), small 
dams can be constructed across the 
outlets of ponds and lakes which will 
hold the water level constantly high 
and so prevent the deposition of eggs 
along the upper margins. 

Along the upper margins of these 
meadows, also, is found water which 
has seeped from higher elevations. 
\ considerable amount of such water 
may be present early in the spring, 
but may remain only a few weeks. 
Such a condition is ideal for the 
breeding of the mosquito species un- 
der discussion. Satisfactory control 
can be effected under such conditions 
by constructing ditches parallel to 
the contours at the upper margins 
to collect the seepage, and secondary 
ditches to transport it to the main 
channels of streams, or to ponds. 
Mosquitoes may later oviposit at the 
upper margins, but the eggs cannot 
hatch since all free water quickly 
flows off. 


Water level manipulation 


A good example of controlling 
mountain mosquitoes by manipulat- 
ing water levels is shown in Fig. 3. 
Two lakes, appropriately named Big 
and Little Mosquito, located near 
Mosquito Guard Station in the 
Columbia National Forest, Washing- 


opportunities in this area. Dynamite was used to blast the ditches. 





ton. have been notorious in the past 
for the huge swarms of mosquitoes 
present from the melting of snow in 
spring until late in the summer. 

In spring most of the open meadow 
was covered by snow and seep water, 
and the larvae of Aedes aboriginis 
and Aedes hexodontus were plentiful 
throughout that portion. The levels 
of the lakes were high in spring and 
low in summer. Seepage water from 
the forested hills surrounded the 
meadows. This seepage, since it 
could not run off or percolate into 
the already saturated soil, remained 
until dried up by the sun. Ideal con- 
ditions were thus provided for ovi- 
position by Aedes mosquitoes. 

The Forest Service decided to cor- 
rect this condition by means of 
dynamite-blasted ditches (Fig. 3), 
to drain the several springs in the 
meadows. Since the small lake shown 
in the foreground was somewhat 
higher than the large lake, a ditch 
800 ft. long was blasted between 
them. This lowered the water level in 
the smaller lake by 18 in., following 
which this lake occommodated ac- 
cumulations of spring water emanat- 
ing from the upper meadows. Seepage 
water was drawn into the large drains 
by smaller ditches which follow thé 
contours at the bases of the hills. The 
meadow surrounding Big Mosquito 
Lake was subsequently flooded per- 


















manently by constructing a dam 6 
ft. high and 40 ft. long across 
Mosquito Creek. 

Approximately 10,781 lin. ft. of 
ditches, involving 2.342 cu. yd. of 
soil, was blown out by means of 
dynamite. This required 942 man-hr. 
of labor and 4,350 Ib. of 50 per cent 
special ditching powder. This work 
was done in July and August. Because 
the soil was somewhat dry, it re- 
quired greater than normal amounts 
of labor and dynamite. 

At the end of the second breeding 
season, as a result of raising the 
water level in the large lake by ditch- 
ing, less than 30 gal. of oil was neces- 
sary to effect perfect control. The 
benefits have been considerable; 
available pasture has bees increased 
25 acres; pot-holes, a hazard to stock, 
have been eliminated; the area of the 
large lake has been increased two 
or three times in size, which increases 
its capacity for trout and wild fowl; 
the amount of early spring runoff has 
been considerably reduced; and 
mosquito breeding has been success- 
fully controlled over approximately 
600 acres. 

Manipulation of water levels thus 
offers a substantial aid to mosquito 
control and wild-life propogation in 
many mountainous districts. In addi- 
tion, it contributes to flood control 
and soil conservation. 
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FRAMEWORK FOR THE FIRST HANGAR AGAINST A BAY BRIDGE BACKGROUND. 


Concrete Walls as Counterweights 


In exposition buildings at San Francisco, designed for later use as hangars. 


arch dead loads are counterbalanced by hanging walls from the steelwork 


WO AIRPLANE HANGARS recently 
built at San utilize 
three-hinged arches for the structural 


Francisco 


steel frames so designed as to carry 
each concrete side wall as a canti- 
levered load hung in a vertical plane 
outside the arch pin lines. The struc- 
tures will be used first by the Golden 
Gate International Exposition; later, 
when the fair is over and the site is 
converted into a municipal airport, 
these two buildings will be adapted 
to their permanent function as 
hangars. Except for an administra- 
tion building all other structures now 
being erected on the 400-acre island 
recently formed by dredging opera- 
tions in San Francisco Bay, are tem- 
porary and will be removed at the 
close of the fair. The two hangars, 
which are duplicates in size and ap- 
pearance, make _ ideal exposition 
palaces by reason of their large floor 
plan free from columns and a clear 
height of 65 ft. under the center arch 
pin. 

Because all concentrated loads on 
the island have to be supported on 
piles, and because no interior col- 
umns were the 
hangars, an economical design was 
worked out in which pile clusters 
the foundation for a_ steel 


permissible in 


support 


superstructure consisting essentially 
of arched trusses with a span of 217 
ft. Suspending the outer walls on a 
portion of each arched truss, ex- 
tended for this purpose outside the 
pin line, counterbalanced most of 
the dead load in the trusses, de- 
creased the stresses in the center por- 
tion of the arches as well as in the 
arch ties below floor level, and ef- 
fected a considerable saving in the 
cost of the structure. This design in- 
volved a number of unusual features 
which are described in the following. 


Suspended wall design 


Each hangar has overall plan di- 
mensions of 265x335 ft.; the super- 
structure is supported on 10 steel 
arches whose top and bottom chords 
have radii of 360 and 1844 ft., re- 
spectively. Wind stresses are taken 
into these chords by horizontal 
trusses, and X-type bracing and then 
are transmitted to the arch pins by 
vertical scissor-leg trusses in alter- 
nate bays. 

Typical arches are spaced on 41-ft. 
centers; the two at either end of the 
building are 17 ft. 2 in. apart to pro- 
vide support for massive concrete 
pylons at the four corners. These py- 


lons are for architectural effect and 
will house the sliding doors to be 
added when the structure is made 
over into a hangar. Doors will consist 


Fig. 2. Concrete footings for the 3- 
hinged arches are supported on 
piles. In upper right note 
longitudinal trusses from which 
lower portions of the sus 
pended wall will be hung. 
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Wall Section 
Between Trusses 


Wall Section 
on Truss & 


Fig. 3. Details of the suspended wall. 


of 14 manually operated leaves each 
14 ft. 74 in. wide. by 42 ft. high, fabri- 
cated from 8-in ship channel sections 
and operating on rollers at top and 
bottom. Support for the doors is pro- 
vided by a line of piling under the 
door track, but wind load will be 
carried into the arches by horizontal 
trusses between the two end arches. 


| 
| 


Half Longitudinal Section on 
Hangar € 
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During the Exposition the door open- 
ings will be closed by 
plaster construction. The concrete 
walls in the pylons, and also the side 
walls of the building, are 8-in. thick 
and are suspended, as were the forms 
during pouring, from the steel super- 
structure. In each pylon the weight 
of concrete which is hung from the 
structural _ steel 
imately 330 tons. 

Considerable savings in arches and 

foundations were effected by use 
of the cantilever principle in support- 
ing the walls. The lower pin of each 
arch welded steel base 
bolted to a concrete pier supported 
by 18 piles. Each concrete wall, 
weighing about 190 tons per bay, 
(41 ft.) is hung on a lever arm of 
9 ft. 4 in. outside the lower pin line. 
This results in very small bending 
stresses in the central portion of the 
arch and gives a net horizontal thrust 
of about 20,000 lb. as compared to 
the 75,000 lb. thrust if no cantilever 
walls were used. Thus ties between 
foundations under the two side walls 
were provided chiefly to increase the 
resistance of the structure to earth- 
quake shocks. The seismic factor of 
0.08 g. was used throughout the de- 
sign of the hangars. 


temporary 


arches is approx- 


rests on a 


Piles driven to batter 


As a means of decreasing stress in 
the ties the piles were driven at a bat- 
ter to conform with the dead load re- 
sultant from the steel arches. The 
outside rows of piles were given ad- 
ditional batter to increase the bearing 
area of the piles where the load is 
transferred to the ground. The ties 
are 18x24 in. reinforced concrete 
beams placed below floor level and 
supported at 36-ft. intervals by single 
wooden pile. Ties will be protected 
from any floor loads by supporting 


ongituclinal Section 
‘s n Line A-A 
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the floor slab on concrete walls placed 
either side and extending above the 
tops of the ties. During the exposition 
a temporary timber flooring will be 
used; the permanent ccncrete floor 
will be poured after there has been 
this additional time to allow for set- 
tlement of the fill which is being cre- 
ated for the fair site. 


Wall 


The structural steel framing con- 


construction 


sisting of arch trusses and longitudi- 
nal bracing was erected in its entirety 
before beginning to pour the walls or 
to construct the roof. In this way the 
rate of constrction in walls and roof 
and hence the total dead load could 
be coordinated so that at no 
would there be unbalanced loads that 
might cause stresses in excess of those 
specified. 

The side walls are of reinforced 
concrete 8 in. thick and have a double 
curtain of reinforcing consisting of 
4-in. steel rounds at 12-in. centers 
each way in each face. Side walls 
were figured for a wind pressure of 
15 lb. up to a height of 60 ft. and 
above that at the rate of 20 lb. per 
sq. ft. The roof, which was figured 
for a loading of 15 lb. per sq. ft. con- 
sists of 3-in. T & G planks on which 
was placed the composition weather 
surface. 

The side walls are attached to and 
supported by the outer vertical mem- 
bers of the steel arch trusses supple- 
mented by longitudinal trusses in the 
plane of the side walls. Stiffening is 
provided by beam or truss in other 
than vertical planes. The lowest of 
these is a reinforced concrete beam in 
a horizontal plane as shown in Fig. 
2; there are two others, both of struc- 
tural steel, one in the roof plane and 
the other in a horizontal plane just 
below the level of the side windows. 
These stiffening members all have a 


time 


Typical Cross Section 


Fig. 4, Longitudinal and cross sections of the airplane hangar frame, showing directions of driving piles. 
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Pylons at either end of the side walls, giving a massive appearance to 


the structure, are also suspended from the structural frame. 


11-ft. span and their functions in- 
clude the delivery of wind load and 
other horizontal stresses into the steel 
arches. The truss in the roof plane 
uses some of the 10-in. rafters as part 
of its truss system. The longitudinal 
bra ing system delivers stresses to the 
arch pins through bifurcated mem- 
bers designed to take the end thrust. 

\ wall suspended on a cantilevered 
support requires provision for pos- 
sible movement at the wall base. 
Hence a reinforced concrete trough 
was put in large enough to receive 
the lower edge of the side wall and its 
horizontal stiffening beam. A sliding 
copper sheet maintains a tight joint 
between wall and trough. The un- 
finished grading of the site when the 
building was erected made it neces- 
sary to construct this trough some- 
what deeper than would have been 
However, the 
top of the trough is at an elevation 
about 12 in. above the finished floor 
level of the hangar, thus the joint in 
which there may be small movement 


necessary otherwise. 


between fixed foundation members 
and the side wall does not occur at 
floor level. Details of the side wall 
are shown in Fig. 4. 

On the south side of the hangars 
a machine shop 40 ft. wide extends 
for the 300-ft. length of each hangar. 
Somewhat unusual design was re- 
quired in the roof of this shop be- 
cause only one edge of the roof was 
supported directly upon the founda- 
tion. The opposite edge, that is, along 
the wall of the hangar proper, was 





connected to the suspended side wall 
where vertical movement is expected. 

The 40-ft. span across the shop 
roof is made by 24x9 in., 80-lb. steel 
beams on 203-ft. centers. Along the 
hangar walls these steel beams are 
attached to the arch members and to 
the trusses between the arches by a 
single connection at the center of the 
24-in. beam web. This connection 
consists of two angles fastened by 
three rivets close together. Thus the 
connection comes as near as practi- 


cable to the theoretically desirable pin . 


of a hinged joint. It is expected that 
the maximum movement at this con- 
nection will come during loadings in- 
cidental to construction, hence there 
should be no difficulties in later main- 
taining a tight joint. There will be 
sufficient flexibility in the 40-ft. 
length of the steel beams to permit 
deflection of the main arches due to 
wind loads and temperature changes. 

To take care of movement, result- 
ing from arch deflection, in the 43-in. 
reinforced concrete roof slab over the 
shop, vertical joints filled with mastic 
were put in the roof. These joints run 
parallel to the side wall and reinforc- 
ing steel of the roof slab is not con- 
tinuous through them. 

Quite another type of joint of some- 
what unusual nature was required in 
the 2-in. reinforced shotcrete coating 
used on the ends of the hangar above 
the door openings. This shotcrete and 
the wire fabric supporting it weighs 
as much as 1,800 Ib. per running ft. 
at the center and this loading was ex- 
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pected to cause corresponding defler. 
tion in the end truss. Consequently, 
a V-joint in the center of the shot 
crete surface was planned. That js. 
before the shotcrete was started 
vertical joint was made in the middle 
of the end panel separating the two 
halves; the joint was 3} in. wide at 
the top and the width decreased t) 
zero at the bottom. This allowance 
proved to be about right: when shot. 
crete application had been completed 
deflection of the arch had changed 
the shape of the V to parallel lines 

The hangar door openings are 20) 
ft. wide and the plan is to have the 
height vary from 40 ft. at the sides to 
42 ft. at the center. For architectural 
reasons the upper line of the doorway 
is an arc inscribed on 2,500-ft. radius 
With a view to the possible require- 
ments of a higher door opening 
should larger airplanes come into use, 
the entire ends of the building are de 
signed for convenient removal. It will 
then be possible to utilize an opening 
with a central height of 65 ft. 

Design of the two hangars was 
worked out by the Division of Struc. 
tural Engineering, Golden Gate Inter- 
national Exposition, John J. Gould. 
chief structural engineer. The late 
Geo. W. Kelham was chairman of the 
architectural commission. William I. 
Day is vice-president and director of 
works, and Harry C. Vensano is chief 
of construction. Contract for con- 
struction of the hangars was held by 
McDonald & Kahn; structural steel 
was furnished and erected by the 
Judson Pacific Company. 


Building “Boosters” 
For the Water System 


F crvre CITIZENS of Wilmette, Ill. 
will be good boosters for the water 
system if early contact and _ study 
mean anything. As part of self-ex- 
pression in art, grade school pupils 
visited the filtration plant and made 
large scale drawings of the part that 
had made the greatest impression on 
them. Arranged in sequence and 
mounted on large reels a “motion 
picture” record was made which. 
when the crank was turned, revealed 
in turn each student’s handiwork. As 
the reel unwinds the child whose pict- 
ure shows explains his quota of facts. 
W. M. Olson, superintendent of the 
water department, helped the children 
to understand the plant’s workings. 
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Underpinning a Busy Railroad Viaduct 


Sewer tunnel under high approach to Detroit Union Terminal requires 
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picking up structure on H-beam piles for both temporary and permanent support 


AN INTERESTING JOB of  under- 
I pinning the high, busy viaduct 
approach — to the Detroit Union 
Terminal was required to protect 
the structure against possible set- 
tlement from driving Section 8 of 
the city’s new intercepting sewer. 
For more than 2,200 ft. the sewer, a 
19-ft. tunnel in soft blue clay, 
passes under the center of the via- 
duct with a cover of only 16 to 20 
ft. Within this distance are 70 two- 
post bents of fabricated steel col- 
umns, resting on shallow spread 
concrete footings and carrying three 
railroad tracks in constant use. 

In general the bent posts are 40 
ft. apart, and the bents are spaced 
35 ft.; every second and third set 
of columns is framed as a_ tower 
with longitudinal braces. The tracks 
are about 25 ft. above ground level. 
\t one point the bent framing and 
spacing departs from uniform to 
clear a freight line crossing on the 
ground. At another point, special 
underground work is required 
around the Michigan Central Rail- 
road tunnel, which crosses the via- 
duct line just below the sewer tunnel 
level. 


General underpinning scheme 


In brief, the scheme of under- 
pinning is to drive from four to 
eight steel H-beam piles to hardpan 
at a depth of about 100 ft. and out- 
side the old footings, then build up a 
steel grillage on these piles to catch 
a pair of bracket beams bolted to the 
sides of the column. The column is 
lifted free of the old footings by 
hydraulic jacks and shims. After the 
old foundations have been removed, 
100-ft. steel beam piles are driven 
as permanent foundation supports, 
capped with a new concrete pedes- 
tal and the column load is then 
transferred to the new foundation. 
In all cases the temporary support 





piles fall within the new foundation 
lines and are cut off at top of foot- 
ings to become part of the per- 
manent structure, 

The above is the general scheme, 
but there is a variation in details 
of underpinning, depending upon 
column load, position and other con- 
ditions. In fact, of the 70 bents 
affected, eight complete bents re- 
quire no underpinning, as the effec- 
tive line of disturbance, as deter- 
mined by the method shown in Fig. 
3 (upper right), falls above the old 
footing level, four columns similarly 
require no treatment, three bents 


will be removed and reframed, and 
four more single columns will be 
taken out. This leaves 117 columns 
to be underpinned. 

Specifications require that all 
temporary and foundation piles be 
driven with the web normal to axis 
of the viaduct. The old columns 
are of four fabricated types, some 
of which permit bolting of the pick- 
up beams parallel to the track; others 
must be fastened normal to the track. 
This feature alone requires two gen- 
eral types of cribbing (Fig. 2). 

The first step is to drive from four 
to six temporary support piles in 





































































































Fig. 1. Spliced H-beams 100 ft. long are driven as pile underpinning for columns 
of the Detroit Terminal railroad viaduct. A big soft-ground sewer tunnel 
under the viaduct necessitates the underpinning work. 
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I ig. 2. Details of a typical underpinning assembly, one of several types required by various column loadings. After the on th 
temporary support piles have served their purpose they are incorporated into the permanent foundation system, use ¢ 
quent 
two rows. These, as are also the umn pickup which is used in each The foundation piles, four to twelve clear 
foundation piles, are 14-in. 89-lb. case. - in number, are then driven to hard. distri 
H-sections. They are all about 100 The column brackets are channel pan. To effect a better bond with and @ 
ft. long, spliced as necessary to reach sections bolted with their back to a new foundation concrete, two short gerhe 
| hardpan in two 40-ft. and one 20-ft. the sides of the column. Size varies sections of ship channels are welded leads 
lengths by field-welded straps on the from 12 to 18 in. and they average as clips to the web of each pile. The track 
| web and inside flanges. The support 6 ft. long. Steel billets and shims clips clear the bottom of footings a lon 
piles are driven close to desired are placed directly under the col- by 4 in. The piles are driven to pre- sistin 
grade, and are then capped by two umn brackets. Many of the pickup determined grade, so no cutting off with 
short channels, back to back against members are reinforced at point of of the top is necessary, except on the 
| . ° ° ° ° . 
the web, welded in place to exact loading with short vertical lengths temporary support piles that fall 
predetermined elevation. Over the = of angles welded to the web. within the new footings, which are Ir 
tops of these channel clips are placed cut off at top of footing base sec. th 
5 . ; . . - " 70 e 
10-in. to 24-in. distributing beams, Permanent foundations tion as shown in Fig. 3. driv 
i . . . 
clamped to the supporting piles by The base of the new foundations f 
| . nn on “4 : 0 
bolts, straps and clevises. The grill- After the columns have been are built at the same elevation as 
i . » ‘ a ° i i bey: 
age built above the distributing jacked free, the old footings are the old base. The foundations con- tf 
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ction. from 3 ft. to 54 ft. thick, 
topped by a trapezoidal pedestal car- 
rying the column. New anchor bolts 
are set in the foundation; their tops 
are fastened to angles bolted to the 
hottom of the column just above the 
column base casting. 


Pile driving 


Most of the piles, both temporary 
support and foundation, are driven 
from the viaduct deck by a loco- 
motive crane rig fitted with 60-ft. 
wooden leads. At times it is possi- 
ble to take one of the outside tracks 
on the viaduct out of service for 
use of the piledriver, though fre- 
quently the rig has to be removed to 
clear trains. The pile sections are 
distributed along the ground line, 
and are snaked to position by a nig- 
gethead line on the crane. As the 
leads do not extend below viaduct 
track level, it is necessary to use 
along follower part of the time, con- 
sisting of a steel beam reinforced 


with timber. 
Auxiliary drivers 


In addition to the main driver on 
the viaduct, two auxiliary _ pile- 
drivers operate at ground level. One 
of these, for use mainly on _ piles 
beyond the reach of the overhead 
rig, is an old steam crane unit car- 
rying 75-ft. wooden leads. The other 
is a light crane, small enough to 
work under the viaduct, using short 
leads for the final driving of piles 
which are not finished by the main 
driving rig. 

Test piles are driven at each bent 
location, and all foundation piles are 
driven to depths determined by the 
test units. 


Direction 


The pile driving and sewer work 
are part of the extensive interceptor 
sewer project being built by the de- 
partment of public works of Detroit 
under the direction of L. G. Len- 
hardt, commissioner. L. V. Garrity 
is engineer in charge of construc- 
tion of the project, and J. R. Hendry 
is resident engineer on Section 8. 
The W. J. Storen Company, Detroit, 
is doing the pile driving and under- 
pinning under sub-contract with the 
Cooke Company. Frazier Snyder is 
superintendent for the contractor, 
with Robert Erwin and Harold Boyd 
as assistants. 
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University and City Cooperate 


In Furthering Sanitation Research 


New laboratory at New York University provides 


special facilities for studying sanitary engineering 


oe of the new sanitary 
engineering research laboratory 
at the college of engineering of New 
York University on Sept. 13, signal- 
izes a major forward step in co- 
operative action between a munici- 
pality and a private educational in- 
stitution. As the result of an agree- 
ment between the Department of 
Sanitation of New York City and 
New York University, this joint re- 
search center will provide unusual 
opportunities for studying sanitary 
problems of special interest to the 
city, provide for the training of se- 
lected municipal employees, and 
enable the college to carry on a 
broader program of educational 
service and research. 

The research center comprises not 
only chemical and bacteriological lab- 
oratories with special preparation, 
research, and stock rooms, but also 
large tanks, pumps, filters, meters, 
etc., which provide for handling a 
sewage flow of 25.000 gal. per day 
through a rapid sand filter. Experi- 
ments may therefore be conducted 


upon a sufficiently large scale to re- 
produce actual conditions in practice. 

The building is located on a plot 
of land formerly part of the campus 
at University Heights, but deeded to 
the city for the specific purpose for 
which it is to be used. Construction 
was undertaken under the auspices 
of the Department of Sanitation as a 


WPA project. 
Terms of agreement 


The principat objectives covered 
by the agreement between the city 
and the university include: (1) 
study of current problems in sewage 
treatment proposed by the Depart- 
ment of Sanitation; (2) use of the 
laboratory for studies relating to 
new sewage treatment plants and 
processes which may be projected or 
constructed by the city; (3) investi- 
gations of industrial wastes treat- 
ment; and (4) provision for several 
scholarships granted by the uni- 
versity to regular civil service em- 
ployees of the Department of Sani- 



























































































Fig. 1. Devoted to sanitary engineering research, the laboratory building houses 
test equipment for plant scale operations. 


































































































































































































































































































































































































































































tation; The laboratory is to be under 
the sole and exclusive supervision 
and control of New York University, 
thus assuring continuity and skilled 
direction of problems concerning 
sewage treatment, industrial waste 
treatment, garbage digestion, bathing 
beach and pool sanitation, and other 
public health subjects. 


Building design and equipment 


The building of steel, concrete and 
brick construction, is in the shape of 
an L with one side 85 ft. long and 
the other 65 ft.; the width is 28 ft. 
The architectural design is modern- 
istic with 50 per cent of the wall 
space being windows. The tanks in 
the sewage laboratory, of reinforced 
concrete, are built with foundations 
separate from that of the building. 

The chemical and _ bacteriological 
laboratory is 65 by 28 ft. with day- 
light on four sides. Four steel tables 
with acid resisting tops are provided 
fully equipped with gas, water and 
electricity. Two movable tables are 
provided in the center to give addi- 
tional working space. There are two 
steel fume hoods with a_ built-in 
steam water bath equipped with a 
blower which provides 340 cu. ft. 
of air per min. The titration table is 
6 ft. long under which are stored the 
reagents which are delivered to the 
burettes by compressed air. 

The bacteriological room is pro- 
vided with an autoclave, a 37 deg. 
and 20 deg. incubator, a stove, an 
electric refrigerator, and a_ water 
still with 30 gal. storage. 


Connection with city sewer 


Sewage is pumped by a centrif- 
ugal pump delivering 100 g.p.m. 
under a 50-ft. head from a nearby 
3-ft. dia. combined sewer serving a 
residential district. The suction line 
of the pump goes into a pit located 
in a special manhole where part of 
the sewage flow can be diverted by 
an adjustable stop plank. 

Sewage is pumped into a 4 x 4-ft. 
concrete tank in the building. The 
tank has an adjustable overflow so 
that a constant head can be main- 
tained, and two lines of 4-in. steel 
pipe run from the tank to tanks in 
the laboratory. Arrangements have 
been made so that industrial wastes 
can be mixed with the sewage for 
test purposes. 
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Reinforced concrete tanks have 
been built to provide facilities for 
testing various types of equipment. 
The sizes and shapes of the tanks 
are: one, 5 x 5-ft.; one 8 x 8-ft.; one 
12 x 12-ft.; one 10 x 20 ft.; and 
three 8 ft. circular. The 10 x 20-ft. 
tank has two inlets and outlets, so 
that by building a center baffle two 
similar tanks can be used for paral- 
lel studies on aeration and _ sedi- 
mentation. One of the 8 ft. circular 
tanks is 10 ft. deep and it can be 
used as a digestor. All of the tanks 
except the 10 x 20-ft. unit are 
mounted on columns so that samples 
can be collected from the bottom. 

The sewage laboratory is 85 ft. 
long and 28 ft. wide. A removable 
checkered plate floor has been 
placed over a part of the room and 
catwalks lead to the various tanks. 
An overhead monorail with a 1-ton 
chain hoist provides for handling 
equipment and supplies. In the base- 
ment an acid chamber for the stor- 
age of acids in carboys is supplied. 
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Mechanical equipment which 
being installed at the prese:\ 
includes a centrifugal pump { 
sewage; an air blower delivering ; 
cu. ft. of free air under 8 
sure; a plunger sludge pump with 
capacity up to 50 gal. pe: . 
under a 30 ft. head, and a kitche, 
garbage grinder. 

A 25,000 gal. per day rapid sand 
filter has been built so that any 
the tanks in the laboratory «ay }, 
used for coagulation basins and {,; 
studies on water purification. Th. 
filter is 3 ft. square and is so dp. 
signed that the washwater 
and manifold are on the outside , 
the filter. It is constructed of welded 
steel plate with a 6-in. wire elas. 
window in one side. Porous lates 
are used for the distribution 
washwater. 

The laboratory work will be under 
the direction of Thorndike Savill; 
dean of the College of Engineerin: 
assisted by Lewis V. Carpenter. pro- 
fessor of sanitary engineering. 


Earth Shocks at Boulder Dam 


Recesty published data on 
Boulder Dam earthquakes (ENR, 
July 29, 1937, p. 178) have been 
supplemented by additional reports. 
The revised record shows a total of 
thirteen shocks in the month of June, 
including two of intensity II, eight 
of intensity III, two of intensity IV, 
and one of intensity V, modified 
Mercalli scale. It should be noted 
that the instruments are owned and 
operated by the U. S. Bureau of 
Reclamation; the U. S. Coast and 
Geodetic Survey has supervised in- 
stallation of the equipment and func- 
tions as consultant to the bureau in 
interpretation of seismic records ob- 
tained. 

In some quarters the reported 
earthquake activity has led to the 
inference that there might be im- 
portant displacements in the vicinity 
of the dam. Capt. J. H. Hawley, act- 
ing director of the Coast and Geo- 
detic Survey, states that earthquakes 
which do not exceed intensity V are 
not accompanied by earth movements 
that can be measured. The misap- 
prehension seemed to have arisen 
through press reports of scientific 
discussion based on a paper pre- 
sented by a member of the Survey 


at the meeting of the Eastern Sectio: 
of the Seismological Society of 
America at St. Louis, Mo. on Jun 
10, 1937, which contained nothing 
of significance in regard to the safety 
of the dam from earthquakes but was 
purely a discussion as to how the 
earthquakes might be more accuratel) 
located under the very difficult con- 
ditions imposed by the sparsely 
populated character of the region. 

Correspondence from Boulder 
City, Nev., brings out some additional! 
information: Comparison of _ lake 
level fluctuations with the record of 
shocks does not indicate that a sta- 
tionary lake level means an absence 
of earthquakes. It is regarded simp|\ 
as coincidence that during the month 
of July, when no earthquake shocks 
were recorded, Lake Mead rose 6 ft. 
and for the last week of that month 
was virtually at the same level. 

A naturalist of the National Park 
Service, speaking in Boulder City 
not long ago, mentioned indications 
that a natural lake existed on the site 
of Lake Mead in comparatively re- 
cent geological times. This suggested 
the thought that the area may now 
be readjusting itself to a condition 
of loading that obtained previously. 
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Continued from page 455 


Texas Intercoastal Canal 
To Be Completed 


Construction of the uncompleted sec- 
tion of the intercoastal canal between 
Galveston and Corpus Christi is now 
assured, according to Roy Miller, vice- 
president of the Intercoastal Canal As- 
cociation. Mr. Miller has announced 
that bids will be asked soon for dredg- 
ing a 12-mile stretch of the inland 
waterway, extending east from the Gal- 
yeston county line to Shreveport. When 
the Galveston-Corpus Christi division 
of the canal has been finished, the 
fnal section between Corpus-Christi 
and the mouth of the Rio Grande, 
about 120 miles, will be put under way, 
Mr. Miller said. The section of the 
canal between the Mississippi and Gal- 
veston is already in use by barges. 

For the past several years, construc- 
tion work on the canal south of Gal- 
veston has been delayed by right-of- 
way and bridge problems. The act au- 
thorizing construction of the canal 
placed the obligation of building, op- 
erating and maintaining highway 
bridges over the canal and of furnish- 
ing right-of-way upon local interests. 
Some counties along the route were 
financially unable to meet the obliga- 
tion, and after efforts to solve the prob- 
lem in other ways the state highway 
commission has agreed to build and 
operate the bridges at the expense of 
the state. 


Borers In L. I. Sound 


The presence of teredo navalis, a 
marine worm, was revealed in devastat- 
ing numbers by a survey of the Con- 
necticut Shore in Long Island Sound, 
completed recently by Duxbury, Mass., 
Federal laboratory engineers. 

The teredo navalis is a boring worm 
that attacks wooden piling, honeycomb- 
ing it and finally causing it to break 
and fall away, if it is holding up weight. 


Bahama Building Boom 
Attracts U. S. Labor 


Strict immigration laws have been 
relaxed in the Bahama Islands because 
of the building boom, permitting a 
limited number of skilled workmen to 
be taken there from the United States. 
The minimum wage for unskilled labor 





is $1 a day, this being a 25-cent in- 
crease over the former scale, with the 
skilled workers averaging $5 to $7.50 a 
day. Hilltop and waterfront sites, de- 
cayed and not used since the emancipa- 
tion of the slaves in 1834 are being 
restored into palatial homes. 


Soil Study Course Offered 
By Roads Bureau 


A course in the surveying, sampling 
and testing of soil and in the practical 
application of the results of soil tests 
to highway design, construction and 
maintenance, is to be offered to High- 
way Engineers, October 4-16, by Re- 
search Engineers of the Bureau of 
Public Roads. 

Instruction will be furnished by 
members of the Bureau of Public 
Roads and opportunity will be afforded 
those attending to perform the tests 
and to preserve data. The Bureau asks 
that highway engineers interested in 
taking the course make prompt appli- 
cation for enrollment, giving data as to 
position and previous experience. 


Rats Are First Problem 
On Jefferson Memorial 


J. B. Rasbach, technical assistant on 
the Jefferson Memorial at St. Louis, 
states that the problem of exterminat- 
ing rats in the 37-block area compris- 
ing the proposed memorial will engage 
the attention of his department before 
demolition of buildings is begun. He 
stated that advice and cooperation of 
the Department of Agriculture will be 
sought this winter with the expectation 
that the area will be comparatively 
free of rats when razing operations 
start, probably in the spring. 

It is essential, he said, that the rats 
be exterminated before the old build- 
ings are torn down or they will move 
to other buildings. 


Panama Wants Tunnel 


A transportation tunnel under the 
Panama Canal costing an estimated 
$2,000,000, has been requested by 
Panama to provide better facilities be- 
tween the two parts of the Central 
American republic. A small ferry with 
facilities for 22 cars is the only con- 
necting link now. 
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Traffic Records are Set 
On Tunnel and Bridge 


New traffic records for one-month 
and eight-month periods were estab- 
lished in August through the Holland 
Tunnel and the George Washington 
Bridge, the Port of New York <Au- 
thority has announced. In August, 
1,240,000 vehicles passed through the 
Holland Tunnel, upsetting a record set 
in August, 1931, when the count was 
1,225,000. For the eight months ending 
August 31, the Holland Tunnel handled 
3.985.000 vehicles as compared with 
8.408.000 for the first eight months of 
1931; a gain of 13 per cent was regis- 
tered over the first eight months of 
1936. 

Traffic in August on the George 
Washington Bridge totaled 950,000, five 
per cent heavier than August 1936, 
which was the previous record traffic. 
For the first eight months of this year, 
the George Washington Bridge was 
used by 5,350,000 cars, 15 per cent 
greater than for the first eight months 
of last year. 


Quebec and C.P.R. 
Study Abitibi Line 


Means of linking the rich Abitibi re- 
gion with the principal centers of the 
province of Quebec by railway are be- 
ing investigated by Quebec Government 
Authorities and representatives of the 
Canadian Pacific Railway Company. 
The cost of the study will be divided 
equally between the two agencies. 


German Shortage 


All buildings in Germany must be 
built of stone or concrete except in 
cases of extreme necessity, according 
to an order recently issued by the Ger- 
man building department. Iron and 
steel are not to be used for building 
materials, and wood is only to be used 
in roofs. The order arises from the 
acute shortage of iron, steel and wood 
now existing in Germany. 


Concrete Ceilings Opposed 
By N. Y. Plasterers 


Construction of two new school 
buildings in New York City has been 
held up by refusal of union plasterers 
to work under specifications calling 
for concrete rather than plaster ceil- 
ings in the class rooms. The union re- 
fused to do plastering work on the 
buildings. 

The concrete ceiling specification 
was introduced by the City Board of 
Education because of possible danger 
from falling plaster. 
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NATIONAL SOCIETIES 


SHore anp Beacu Pres- 
ASSOCIATION, mid-vear 


ference, Chicago, Sept. 27-28. 


AMERICAN 


ERVATION con- 


STATE 
conven- 


AMERICAN ASSOCIATION OF 
Hichway Orrictats, annual 
tion, Boston, Sept. 27-30. 


American Pusitic Worxs Assocta- 
TION, annual conference, Atlanta, Oc- 
1-6. 


tober 


Amertcan Pusitic HEALTH Assocta- 


TION, annual meeting, New York, Oct. 
5-8. 


American Society oF Crvit Encer- 
neERS, fall meeting, Boston, Oct. 6-8. 


NatrionaL Councit or State Boarps 
or ENGINEERING EXAMINERS, annual 
meeting, Scranton, Pa., Oct. 11-13. 


Kan- 


Sarety ConNcREss, 


11-15. 


NATIONAL 
sas City, Oct. 


American Wextptnc Socrety, annual 
meeting and exposition, Atlantic City, 


Canapian INstitTuTE OF SEWAGE AND 
SANITATION, annual 
don, Ont., Oct. 21-22. 


convention, Lon- 


American INSTITUTE OF STEEL Con- 
STRUCTION, annual convention. White 
Sulphur Springs, W. Va., Oct. 27-29. 


REGIONAL AND LOCAL 


SECTION MEETINGS, AMERICAN 
Warer Works Association: Rocky 
Mountain, Santa Fe, N. M., Sept. 20- 
22; New York, Schenectady, Sept. 30- 
Oct. 1; Minnesota, St. Paul, Oct. 7-9; 
New Jersey, Atlantic City, Oct. 15-16; 
Austin, Tex., Oct. 18-21; 
Sacramento, Oct. 20-23; 
Virginia, Richmond, Nov. 4-6; Missouri 
Valley, Omaha, Nebr.. Nov. 4-6; Wis- 
consin, Green Bay, Nov. 8-10. 


Southwest, 
California, 


New Encranp Water Works As- 
SOCIATION, annual convention, Poland 
Spring, Me., September 21-24. 

Rocky Mountatrn Sewace Works 
AssociaTION, first annual meeting, 


Santa Fe, N. M., Sept 20-23. 


Soutn Dakota WATER AND SEWAGE 
Works CoNnFreRENCE, annual meeting, 


Sioux Falls, S. D., Oct. 11-12. 


Texas Pustic Heattu AssociaTION, 
annual meeting. Dallas, Nov. 1-3. 
ELECTIONS AND ACTIVITIES 

THe Fottowirnc OFFiceRsS were 

elected at the annual convention last 

month of the North Carolina Section 


R NEWS 


CALENDAR OF MEETINGS 


OF THE 


of the American Water Works Associa- 
tion, held jointly with the North Caro- 
lina Sewage Works Association: J. W. 
Kellogg, president; R. A. Thomas, vice- 
president; A. R. HoLvett, secretary- 
treasurer. 


License Examination 


Iowa: Examinations for professional 
engineering, Sept. 21-22 and for land 


surveying, Sept. 23, in the Senate 
Chamber at the State House, Des 
Moines, Towa. 


U.S. Meteorologists Go 
To Salzburg 


\t the international meteorological 
meetings in Salzburg, Austria, this 
month, the U. S. Weather Bureau will 
be represented by its chief, Dr. W. R. 
Gregg. and Ivan R. Tannehill, chief of 
the Marine Division. Doctor Gregg is 
president of a newly organized com- 
mission known as the Commission on 
Projections for Meteorological Maps. 
Because of his special study of the 
important questions of projections and 
scales for use by meteorological serv- 
ices, Mr. Tannehill will take an active 
part in the discussions at the meetings 
of this commission. The meetings are 
expected to do much toward standard- 
izing this phase of meteorological serv- 
ice throughout the world. 


Public Works Congress 
Will Meet in Atlanta 


Typical problems in operation and 
administration will replace emergency, 
“made-work” problems as subjects for 
discussion at the 1937 Public Works 
Congress in Atlanta, October 4-6. 

A symposium on needed research in 
street paving practice will include as 
participants: H. F. Clemmer, engineer 
of materials, Washington, D. C.. on 
concrete; J. T. Pauls, senior highway 
engineer, U. S. Bureau of Public Roads, 
on bituminous materials; and Roy 
Phillips, city engineer. Meadville, Pa.. 
on brick. There will also be two panel 
discussions, on refuse collection 
and the other on personnel problems. 


one 
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Survey for Washington Dam 

Work by U. S. Army Engineers will 
start shortly on a survey of the site of 
a proposed flood control dam on the 
Puyallup river in Washington. The 
proposed dam as recommended would 
consist of a concrete arch to be built 
about five miles east of Buckley. in a 
deep rock canyon. 
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Two Hydro Projects 
Proposed in Idaho 


Applications have been mad: 
Idaho state reclamation commis- 
two large power and reclamati: 
ects, both on the Snake Rive 
Bliss. 

Governor Barzilla W. Clark filed 4, 
application for a permit to estal 
hydro-electric power plant on 
known as the Ticesha site on the s 
River, 8 miles west of Bliss. Hy ited 
that it is possible to develop 000 
hp. on this site at a cost of $2,500,000, 
Power from the dam would be used fo; 
the manufacture of fertilizer fro; 
phate beds in southeastern Ida} ‘ ind 
for further development of irrigation 
Owyhee and Canyon counties. 

Ray J. Lyman, chief engineer for the 
Twin Falls Extension Co. of Twin Falls. 
Idaho, filed an application to build a 
$12.000.000 dam for storage of waters 
in Snake River Canyon 11% miles sout} 
of Bliss. The dam would store 1,250.. 
000 acre-ft. of water annually for power 
generation and the reclamation of 675.. 
000 acres of arid land in southwestern 
Idaho. The dam would be an earth {ill 
with concrete core 470 ft. high and 
4,100 ft. long. 


CCC Enrollment Drops 
As Men Get Jobs 


Civilian Conservation Corps enrollees 
have been obtaining private employ- 
ment this summer at a faster rate than 
during any time 
corps was established in 1933. During 
July. the total of 13,856 enrollees wer 
discharged to accept jobs offered to 
them. This is an increase of about 300 
men over figures for June, of 2.000 men 
over May, and of about 6,000 over 
April. 

The terrific acceleration in emp! 
ment rate is attributed partly to 
proved employment conditions and also 
to the efforts being made by CCC camp 
officials and other agencies to find em- 
ployment for the thousands of CCC 
men who will not be eligible to re- 
enroll in the corps when a new replace- 
ment enrollment program is begun 
October 1. About 89.545 men will be 
prevented, either by the new require- 
ment that no one may serve more than 
two years in the corps or by another 
new requirement setting age limits o 
17 to 23 for enrollees, from re-enrolling 
in October. 

By the end of the month, the enrolled 
strength of the CCC will drop to below 
200.000 men. Arrangements are now 
being made to construct a replacement 
enrollment program in October to {fill 
vacancies. 


since 


previous 

















GEORGE 
vontractor 


if Brook: 


Frep § 
the Arke 
ment, die 

Haroul 

Gal 


Greens il 













Greensbo 


JoHN | 
n the sel 
jied in ¢ 
age of 4¢ 


BERNA 
Jast mon 
with the 
Mobile 
had bee 
died in’ 


WILLL 
( nsultir 
connecte 
road, di 
Cuba S 
Stevens 


and ser’ 


Hora 
and tre 
tion Co. 
city on 
had bee 
Hamps} 
manage 
name ir 


JERE} 
who pri 
lied in 
ald wa: 
sity anc 
f the | 
later W 
with S 


New 
and gr. 
of Per 


the In 
North 
lelphi. 


Saw 
structi 
hama 
Birmii 
woun¢ 
Mr. ¢ 
Tenne 
in the 
eral y 
bama 









d 


w 


mber 16, 1937 -E 


% pte 


————— 


OBITUARY 


= = =<=====3 


=o 


crorce W. Reavy, a retired Florida 
atractor, builder of hotels there, died 
; Brooksville, Fla., Aug. 18. 


Freo B. Warp, 41, an inspector of 
Arkansas state highway depart- 
ont, died Aug. 18 in Conway, Ark. 


Harotp F. Gauivan, president of 

ji2 Gallivan Construction Co. of 
Creensville, S. C., died Aug. 18 in 
Greensboro, PM AG 


loun C. Davipson, a civil engineer 
n the service of Norfolk County, Mass., 
jied in Gardner, Mass., July 27 at the 
qe of 46 after an automobile accident. 


Bernarp O. Woop, 70, who retired 
jast month after a 40 year connection 
with the engineering department of the 
Mobile & Ohio Railroad, of which he 
had been chief engineer since 1910, 
died in Tuscaloosa, Ala., Aug. 19. 


Wuuitam H. Srevens, Philadelphia 
consulting engineer and at one time 
connected with the Pennsylvania Rail- 
road, died on shipboard en route to 
Cuba Sept. 1 at the age of 47. Mr. 
Stevens studied at Cornell University 
and served in France during the war. 


Horace E. Oscoop, general manager 
and treasurer of the Osgood Construc- 
tion Co. of Nashua, N. H., died in that 
city on Aug. 31 at the age of 61. He 
iad been in construction work in New 
Hampshire since 1901 and became 
manager of the concern bearing his 
name in 1924, 


JerEMIAH J. McDONALD, an engineer 
who practiced in Canada and England, 
lied in London Sept. 4. Mr. McDon- 
ald was a graduate of McGill Univer- 
sity and was at one time chief engineer 
{ the Halifax Harbor Commission and 
ater Was associated in consulting work 
with Sir Alexander Gibb of England. 


NewsoLtp Drayton, civil engineer 
and graduate in 1908 of the University 
of Pennsylvania, who had been en- 
gaged on railroad construction work in 
this country, Chile, and China, and 
who had recently been connected with 
the Indemnity Insurance Company of 
North America, died Sept. 4 in Phila- 
lelphia at the age of 54. 


Sam W. Catpwe tt, Sr., 53, a con- 
struction superintendent with the Ala- 
bama highway department, died in 
Birmingham Aug. 18 from gunshot 
wounds said to have been self-inflicted. 
Mr. Caldwell was connected with the 
Tennessee Coal, Iron & Railroad Co. 
in the engineering department for sev- 
eral years and was a graduate of Ala- 
bama Polytechnic Institute. 
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E. N. Luce, county engineer of Ash- 
tabula county, Ohio, died in Ashtabula 
Sept. 2 at the age of 48. Mr. Luce had 
been a county employee since 1914 
and had been county engineer since 
1932. For 14 years he was county main- 
state highway 
maintenance superintendent. He served 
two terms as president of the North- 
east Ohio Society of Professional En- 


tenance engineer and 


gineers, 


Tuomas C. B. SNELL, who retired in 
1925 after many years service with the 
National Board of Fire Underwriters 
and the New York Fire Insurance Ex- 
change, died Sept. 2 in Newark, N. J. 
at the age of 66. Mr. Snell was a gradu- 
ate of the Shefheld Scientific School of 
Yale University and of Cornell Uni- 
versity and before he became struc- 
tural and electrical engineer for the 
commission on fire prevention of the 
National Board of Fire Underwriters 
in 1907, he had done much work on 
the civil engineering phases of electric 
street railway construction as well as 
some structural work, practicing mostly 
in Hartford. 


Joun W. Burke, New York engineer 
connected with the J. G. White Engi- 
neering Corp. and a specialist in util- 
ity and industrial property appraisals, 
died in Manchester, Vt. Sept. 2, aged 
72. Mr. Burke was a graduate in 1887 
of Worcester Polytechnic Institute and 
after several years connection with the 
Boston & Albany and the Rutland 
R.R., he practiced in Rutland, Vt., as 
a member of the firm of Chappell & 
Burke. In 1889 he began to practice 
in New York City, staying there for 
several years, and then returned to 
railroad work with the Rutland-Ca- 
nadian R.R. and the Sherbrooke Elec- 
tric Ry. Since 1909 he has been con- 
nected for the greater part of the time 


with the J. G. White Corp. 


Russett L. Huntiey, who retired in 
1927 as chief engineer of the Union 
Pacific Railroad System, died recently 
in Los Angeles. At the time of his re- 
tirement, Mr. Huntley had been chief 
engineer for nine years and had been 
in the service of the Union Pacific for 
39 years. After his graduation in 1880 
from Rensselaer Polytechnic Institute, 
he entered the engineering department 
of the New York Central and Hudson 
River R.R. Six years later he became 
location engineer for the St. Joseph 
and Grand Island Ry., and in 1888 he 
entered the service of the Union Pacific 
as an assistant engineer. He became 
principal assistant engineer a year 
later in charge of location and con- 
struction work and in 1906 he became 
chief engineer of the Union Pacific 
R.R. In 1918 he was promoted to chief 
engineer of the Union Pacific System. 
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Harotp J. Monk has 
pointed city engineer of Iowa City. 


been ap- 


Cuartes T. G. Looney has been ap- 
pointed assistant professor of civil en- 
gineering at the University of Iowa. 


Zina E. SEVISON, city engineer of 
Cheyenne, has resigned to become state 
highway engineer of North Dakota. 


GLENN Matteson, chief engineer of 
the Aberdeen, S. D.. district of the 
WPA, has become state hydraulic en- 
gineer for that agency. 


Henri Rusu, St. Louis architect and 
former chief engineer of that city, has 
taken a position in Russia to partici- 
pate in the building program there. 

ELMER OrTMAYER, area engineer for 
WPA in Marshall, Day, and 
counties, S. D., has been appointed dis- 
trict engineer for the Aberdeen district. 


Brown 


Tuomas Reese has been appointed 
engineer of East St. 


F. Kilpatrick, 


assistant city 
Louis, Ill., to replace J. 
who resigned recently. 


Loren R. BLaKELey, assistant engi- 
neer of the Pasadena, Calif., water de- 
partment, has resigned to become an 
engineer for the Santa Ana Valley Ir- 
rigation Co. at Orange, Calif. : 


Eucene H. Imter, assistant engineer 
of the Pasadena, Calif. water depart- 
ment, has resigned to take a_ position 
with the Imperial Valley 
District. 


Irrigation 


F. B. Wiecanp, signal engineer of 
the New York Central System, has 
been granted an extended jurisdiction 
which now includes the Cleveland, Cin- 
cinnati, Chicago and St. Louis Ry. His 
headquarters remain at Cleveland. 


Tuomas R. Wuite, 
chief administrative assistant in the 
Memphis district of the U. S. Engi- 
neers, has become chief administrative 


who has been 


assistant in the Southwestern Division 


office at Little Rock. 


R. E. Hires, who has been associated 
with the inspection division of PWA 
in Arkansas and with the bridge de- 
partment of the Arkansas state high- 
way commission, is now connected with 
the Ingalls Iron Works Co. at Birming- 
ham, Ala. 


Ross Wuire, general superintendent 
of construction of the Tennessee Val- 
ley Authority, Knoxville, has resigned 
general manager of the 
Brown Root, Inc.-McKenzie Construc- 
tion Co., builders of Marshall Ford 
dam. Mr. White took up his new du- 
ties Sept. 1. 


to become 
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CONTRACT 


UNIT PRICES: September 


CONTRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 





“IRRIG. ATIO. V CAN. ALS, MONTANA 


OWNER: Bureau of Reclamation, 
Walker, Chief Engineer. 
PROJECT: Construction of earthwork and structures for 
Sun River Slope laterals near Fairfield and Augusta, Mont., 
including installation of 2,200 lin.ft. 15 to 30 in. concrete and 
metal flume, gates and misc. metal work. 
PIDS: Nine bids were submitted July, 1937, ranging from 
the low of $65,774 to a high of $98,881; completion sched- 
uled for 400 days after contract award. Minimum hourly 
wages stipulated at $1.20 for skilled and 50c for common 
labor. 
CONDITIONS: Govt. furnishes all material f.o.b. Fairfield, 
exclusive of concrete aggregates, sand for grout, backfill and 
gouted paving, form materials, and in general all materials 
not entering into the finish construction. 
LOW BIDDERS: 
1. Otis Williams & Co., Vale, Ore coos 265.174 
2. E. C. Powell, Missoula, Mont............... 70,828 
3. Dan Teters & Co., Ogden, Utah 


Dept. Interior; R. F. 


SCHEDULE I 
Unit Prices 


Item 


1. Execav. laterals, unclass 
2. Overhaul , 
3. Execav. struct. unclass 
. Backfill, structures 
5. Structure puddling 
3. Concrete 
7. Place reinf. bars 
. Grouted paving 
9. Dry dock paving 180 8. y. 
. Erect struct. timber : 3m. b. m. 
Lay cone. pipe, 15 in. ‘ 328 1. 
2. Lay conc. pipe, 18 in i 320 1. 
3. Lay conc. pipe, 24 in oi 80 1. f. 
. Lay cone. pipe, 30 in... .. 8 1. f. 
. Lay c. m. pipe, 15 in . 50 1. 
3. Lay c. m. pipe, 21 in ie 220 1. 
. Lay ec. m. pipe, 30 in - 20 1. 
. Instal gates, misc. metal.. 13,700 Ib. 


wae E Il 
27, 000 «. 


Quan. ( (2) 
42,000 c. y $0.19 
5,300 c. y. 05 
3,300 ¢. y 1.00 
3,150 ¢. y. 2! 21 
1,100 ¢. y. 20 

730 ¢. y. 2 2.00 
52,000 Ib. : 02 

550 @. y. 4 


. Exeav. laterals, unclass. . . 
. Overhaul , eae 
. Exeav. struc. unclass..... 
2. Backfill, structs 
3. Struct. puddling 
. Concrete 
5. Place reinf. bars 
3. Grouted paving 
. Dry dock paving ae 
. Erect struct. timber 2am 16. 
20. Lay conc. pipe, 15 in... . .f 
. Lay conc. pipe, 18 in 
. Lay conc. pipe, 24 in. . 
. Lay cone. pipe, 40 in 
3. Lay c. m. pipe, 15 in 
. Lay e. m. pipe, 21 in 
5. Lay ec. m. pipe, 30 in : 
3. Instal gates, misc. metal. . 
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10, oo b. 


Typical Di mensions 


TYPICAL CANAL SECTIONS 


SCHEDULE 3 
23 ,000 c. y. 
1,700 c. y. 
1,600 ec. 


. Exeav. lateral, unclass y 
y 
y. 

1,750 cy. 
y 
y 


. Overhaul : 

. Exeav. struct. unclass 

. Backfill, structs 

. Struct. puddling 

2. Concrete. . 

3. Place reinf. bars. 

. Grouted paving 

5. Dry rock paving. . 70 8. y. 

}. Erect struct. timber 4m.b.m. 
erect metal flume, No. v3. 93 1. 
Lay conc. pipe, 15 in. ‘ 140 1. 

9. Lay cone. pipe, 18 in ig 124 1. 

i Lay conc, pipe, 24in..... 100 1. 

La 


600 ¢. y. 
410c. y. 
.700 Ib. 

320 a. y. 


ay cone, pipe, 30 in se 161. 

yc. m. pipe, 15 ir bd 50 1. 

3. Li - c. m. pipe, 21 in ; 80 1. 
. Ley c. m. pipe, 30 in. : 30 1. 

55. Instal. gates, mise. met: al . ,000 lb. 


Peete: 


REVETMENT — 


MISSOURI RIVER 


OWNER: U. S. Engineer Department, Kansas City District, 
PROJECT: Construction of 1,191 lin. ft. of standard woven 
lumber mattress revetment, pile anchored, and 100 lin, 
of pile revetment on the Missouri River near New Haven, 
between Mile 77 and Mile 82. Lumber mattress is to be 
weighted with stone. 
CONDITIONS: Contract time 60 days. Minimum wage rates 
are $1.10 for skilled, 65c. for semi-skilled and 45c. for 
common labor. Transportation available by rail, water and 
highway. Piles and timber will probably come by water; 
stone by rail or water, depending upon quarry location. 
BIDS: Opened Aug. 5, 1937. Bids were requested under two 
proposals: (1) government furnishing of all lumber and 
piling only, f.o.b. Gasconade, Mo. (Mile 103), contractor 
to haul to site in own barges; (2) contractor supplying all 
materials. The government values the piles and lumber at 
$5,103, and used this figure in determining the low proposal. 
Four contractors submitted bids, though only one bid of 
both proposals. Total of all bids and ail unit prices shown 
below. Government estimate $24,336. 
ALL BIDDERS: 

Government furnishing of piles and lumber: 

1. W. D. Glasscock, Kansas City, Mo. (con- 
tract) i“ $19,307* 

2. R. Newton McDowell, Inc., Kansas City, Mo. 20,754" 

3. Woods Bros. Const. Co., Lincoln, Nebr.... 22.021* 

* Exclusive of $5,103 government material cost. 
Contractor furnishing all materials: 

4. W. D. Glasscock, Kansas City, Mo........ 

5. The Massman Const. Co., Kansas City, Mo. 


eee eens 


$24,940 
29,650 


GOVERNMENT LUMBER AND PILING 


Unrr Prices 


Quan. 
1,100 aq. 
1,420 ton 
1,050 ton 

675 ton 
1,260 1. f. 
2,150 1. f. 


Item 
. Lumber mattress. 
. Stone op mattress. 
3. Stone in hand-placed guving ; 
. Spalls in paving 
5. Anchor piles. . 
3. Piles and stringers. 


CONTRACTOR’S PILING AND LUMBER 


Unit 


pe 
+ pong (4) 

. Lumber mattress $9 00 
2. Stone on mettress i A: 3.30 
. Stone in hand-placed paving C 4.90 

. Spalls in paving..... 5 4.30 

. Anchor piles. . . f. 65 
6. Piles and stringers .£ .65 


(Additional Contract Unit Prices on second following page) 
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1.940 
9.650 
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